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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a primary backing fabric for a 
carpet 

excellent in characteristic balance among tufting and dyeing 
processabilities, 

dimensional stability, etc., excellent in characteristics such as 
pile surface 

grade or durability and rigidity, e.g. pile yarn withdrawal strength 
and a wall 

covering material excellent in right side printing characteristics 
and resin 

adhesion of the back surface. 

SOLUTION: This nonwoven fabric is a continuous filament nonwoven 
fabric 
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comprising continuous filament web, composed of a low-melting polymer 
and a 

high-melting polymer and fixed by thermal fusion and has a difference 
in 

thermal adhesion strength between the face and back layers of the 
continuous 

filament nonwoven fabric. The primary backing fabric for a carpet is 
the 

continuous filament nonwoven fabric having 0 . 15-0 . 4g/cm<SP>3</SP> 
apparent 

density . The carpet comprises pile yarn tufted in the primary 
backing fabric 

for the carpet and has a backing layer formed with a resin or a 
nonwoven 

fabric. Furthermore, the wall covering material is the continuous 
nonwoven 

fabric having 0 . 2 -0 ■ 55g/cm<SP>3</SP> apparent density thereof. 
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%m%.WM W<z X h is- h g #^-tt=5: if <0j&*» h , 7 . 

y t y Rfta^-K y i^f^^f v 7 ^ /Hssma^--K y 

xxr^if^S^-Kyxxf-yWif ^ U\ 

[ o o 4 o ] *fMB«*-^-y hm-<xmmzi,t 

[004 1] a±*>J: 0 Wt^^^-^'y hffl-iXS 
KJ: t*~,*v7it!S*Z t lz Jt 0 . ft£»8MK*K*> 

%<r){&^mmz^v*y7mz%imt& z t tcj: y^M 

[004 2] 

i mtm j wtiwkcs^ sgfcsaiitswtt-* *\ 
ztliWoiX'i>&\ mMMiztzmzzm 
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1 2 

[0043] ( i ) mm<mis<r>njm& 
jawKWBwwstt. jtsM^saa ( sem> * 

fc. 

[0044] (MJm&) = (fi««PFIWiOBft) / 

( 2 ) ^sKtt^awco^^s 

10 S3Wfc:-3VvC« JIS L- 1 9 0 6- 1994 

SKifcOTWNmiC^tTiiJgU 0. 5a#fflTIF 

[0045] ( 3 ) mM*mv>3\miJ} 

JIS L- 1 906-' 994 fcfllfc-caBELfc. 
[0046] (4) ^x-xKrt-^-yhffl-ft&toO 

^ 7 hx- j: ssw«fi«i:e i/io y-^'c 

IS5gUc4 4*c7)^7 hx-K;U ( 2 2*25ffig^.^ 
•y/y-, x-h'^ffi; ^/l/7yy (») SKPE-4 1 ) 
20 ££SM*£a3l5BK»»fc:-fc-y H ^Jg2 Ocm/min. 
t^7f7 H^-^-y hffl-^S^ (TW) fcSlC 

[0047] ZVbZ O&XffiMtf 1 8kgf *SI*0, 
1 8kgf ~2 3kgf 2 3kgf JiLhSrX t L"C 

(5) /<-f/Wfi^l5S3S* 

^7f'f yy^y^f^i\ ?7r-v H^-^y hffl— 
<?:S^^M;^ (t^fnyBCF, 260 0r*x-;U 
1607o^yh) 1 1/1 oy-y, Xr-yf-12 
30 */-^ yf - , 3 . 5 mX)V-7°mz? 7 h t 

■CVNM/Utffi^fJtf^, JIS L-1 906-' 99 ' izm 
txmMLtz. =5r*3, ^7-f-y K^-^y 
<Oft#*-W (^7h^T|6l) $T^T, «*l*I*3 3fciEtt 

Ltz. 

[0048] ( 6 ) mmm^-tm%!& 

frie ( 5 ) x'&w^M&z^-yxi—i-fj 

rnm^&mzxju ivkn&tt'ft^. mmmz 

[ 0 0 4 9 ] 4BM&$<i < (SfrfeW^)-ffl"11fe-ife 

'io ft«w)»tig) /m,mcomm} xioo <%) c-c 

0< 8-10%^A, 1 0%W±$xtLXW®Ltz. 
[0050] ( 7 ) ? 7r y K^-^-y hOsgfflfpfi 

(8) ^-f^-^y 

so ma ( 6 ) rf»6nfcawiiiwc-f /wte^mcigftt- 



1 3 

-/HSfll^-x hlz£ y *>?£Mlxnt>tit:f 
4 Jl>fi Y-Zm^X, J .I S-Ll 0 23" 1992 <D 

SSIUfcLTt. 3. Okgf la 

±SO. 2. 5-3. Okgf £A, 2. 5 kgf *j?f£ x 

[005 1 ] (9) ^/l^-^yh^ffltt 

-/usai^-x b c j: o a- -y 3- y lx% t>titz ? 

•l/^-^-y hSfflWt, J I S L- 1 9 0 6- 1994 

coM®mmcD4 5° tyT-u/t-mzmixsmzm 

HU:. 

[0052] (10) iltt^WHi 

A, E|lel$^l8<7)tb^ ^ l : Lv^tc7)SrXfc l/Cfffll 
Lfc. 

[00531 (11) gtt«*>ffll§«*tt 
»^«C»Kf-;^Jix7;l/i; 3 y ( ftjt 2 0 0 
Ocps ) S?£ffiU ft^t^^c^SilK^ftiiO^^ 

mvitzmi<z®mznftt&ffl&mtf.Bzmizx 

[00 54] H*llt^$ffii: (HIHgttl t tfJWBaW 
Wc^jfiWtcatttftif Lfc i <9SO, fflllgJIC&ff U: 

mmmmmmtf 5 0 %w±x-h * t <o * a . mbjmc 
as u fcoaifMtapfii*** 5 0 s t ^ s x t 

[0 0 5 5] HH601J1-3 

|?f^c2««t^X7'S«ltm^^T-J)S^ • H 

2 2 5'CT'J>£ 

U 2 8 5'CtlfMIL^. *S*£Bl::(iP&?l&0. 
5 rointf. , ?L» 3 0 *-/WT**!BIWWf f ^-fittt 1 IK 

-efi-fit ( 1 ) a® 8 5 : 1 

5.K185:15. ( 2) HS80 : 20. g/18 
5:15, (3) §1/18 0 : 20, S19 0 : 1 0 t% 

8 rx-/u t * I) J: d Kx x x ? ? - (c T 
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1 4 

4. 3m«Tffl«Ufc. gi&tt*ffi*lffl*#18%*>- 

aifflo-^2 3 0°C, SSfflOa-^2 2 0°Ct U 18 
E 5 0 kg/cm -C JUfftKaWB 0.25 g/ctf ttt&Xo 

y$-^7-b-cr@^tia^iiti^LT^2wt%# 

*$-tirl 4 0*CT'2^iaiaiL^f*, H4. 2mt=5rS 
iotx'J^hU IS1W($^$^3 . 08U3UL, M 

mmw& $ a 1 3 . o aerrr* s 3 ^777 h 
10 t-^yhm-dmmftmuz. 

[0056] 5l#^#, ?7r* yf-visyzft^x. 

-d&l6<ommmipt>'Ufl>fc (t^ayBCF, 2 6 
00t--;1/. 1 607^7^>-h) Sl/1 0y- 
^\ Xf-zfl 2*/-f vM^K3 3. 5mm, /!/ 
-rt'^M )V&<FifeLik?Mff%)4 . 1 m t &l> J: -5 (C 
^7hL (-iKg^^MtfAM/Hffl) . ;U-7°xf- 

r y ^ -T- ftmsnm&m lx >u n-mmm 

&mtfl&4. 1 5mt^HolZl 3 0°CT')]£ffi^L 
20 ?t. xyh'L/^Kyl^hitTlEifi-ftfx^N'-y 

Jfy«gffl^ft (x) SJf$i. 3mttti. -e«o± 

tcSft4 0g/m2 ^7X^i^^S^?SU. $^>tc 
Tili&it£-/\s'<";*>mffe®fm (Y) SJ¥$ 1 . 
3 mill L . -e«±^ic^ 10 0 'CT^Hm Ltz> * 

;l/hffll*^^t'x;WN'.ydf y^Wffl^ftS 1 7 5°C 
■drtftWHUfctt. 5 0cmftlcgffirU-C^-f;P 

[0057] <*fth*x/UA* v^y^HliJSfll ( X ) 
30 > 

t'x;^-^ h 10 0 WkU 

; j*?i-iu7?i>-h 9om&.m 

Sl^iy^i 3 5 0fifigp 

2 SMS? 

<«<k t'x/uy *v*y mmmM < y > > 

«ft fc h 10 0 MiliP 
v'^7f-;l/7^W-h 9 5aftg? 
R^^ya^A 3 0 0m4H5 

40 9ltfiM4 

finwt^x rcn^Mizm^ i&m&x o -?- tw&tf 1 

9 4 ♦COT ^ f y&&miS* 0 x x r , £8 Cffl V ^ 
iKRi*--KU^-SIi*>'2 2 5-CT'J>S^ V7^HSS 

t<Eli^'J^-^a4Jt^* J 8 5 : 1 5, xy,1f^o 
-/MMWaaMHIo-^i: 1 2 2 0°Ci L^CtUWF 

[0 0 58] HJ5^J5 
50 JMWt^x^oM^JWWtollBW«5f f x-/i,, 



1 5 

[0059] mmme-7 

7 ?^-h 'J 1L*A { 2 2 5°C-C'J>S 

u 2 8 5t:tis»Lfca. «rw (M) mmmz 

m&85 : 1 5fc$r£«k5fc. titfffl (fiS) 0>t8* 
SlffifcUiP&TL&O. 5nnn0. ?L»3 0*-/I/C*4fc 
fflni, # 'J . IKBufiiK 'J v-j^fBtrr* S 

* 4 A £ £SEJ»J L - U v- fc ten 

ij -?-<7)fiiJt¥#8 0:20i:^l>J;-5 tc»lll# 

t Lfc«5S8Efc J: 7-r 7X>h^SriBSSL^ 

it** 5 (1)30:70, ( 2 ) 5 0: 5 0 fc&S «k 3 
fc#»-f & * 7f3 y^TJitCRSSt , 4 . 3 mffi-CDt* 
U:. 

[0060] 3i$SESB3fiii?K#< 1 8XflHWtt^f 
*n-/HcJ:9, n-y^aKSraSJIilD-^tt 22 
O'Ci U ISE5 0 kg/cm -CJUWItflBWO . 2 5g/cm 

X%)2vit%ttm2itl 4 0trC2$MSWe«H,fc». H 
4. 2mfcirSJ: dKAU-y FU 3lJl<S0$f8£§ # 

3 . o aa± , mis<offim $ *< 3 . 0 «£rre& * 2 

[006 1 ] £A£g^, HilfiWJl tlSlttO^lcJ: 0. 
^Urt-^ y h£ftfi!cU:. 
[0062] 3&g£0|8 

afjsi oom/cmz TSUBm^imMii^-- k;^ 

te. t(5]a^ffT'^7r-y K#-^y hffl- 
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1 6 

[0063] HSS019 

IBQo-ykfc t> 2 1 0°Ct LTfMEtLfctt. ifl/^ 
afettH*JflVvCfyBfflb&»4>«>* 1 6 O'CW^JlSriM 

1 owt%t uzztwui. mmmi t®M?>0kftx\ 

io b&mitz. 
[0064] \mm i 
mm t i> wb&z y v- k ashus* 'j 

#7 5 : 2 5. xy^o-;WaS*^iUSfflln-^i: 

1 2 3 5'ci: t ma. mm 1 1 nmm 

[006 5] ?7f7H*-^7h)fi-3: 
[0066] ihK0lJ2 

20 mmm 1 1 u 1 y v-^itat* 

*I9 5 : 5. X.VXXV-)V&&tf$mM'®\V-)Vkh 

2 2 0-Ci: UcZ btMli. HtfeM 1 fc H*o*fr"C, 

?7f7 k^? — hm-'&mifi&xv? 4 n> 

[0067] ib«^J3 

93t0f i cfcv>T . mmmmt ti6*^stc(±p^?LS 

0 . 5 DUB0 v f LSSC 3 0 4iSMiS^ 'J -7-**® 

30 sr zmtm i . y v- 1 aata* y ^-^tt* 
D-^t 1 2 3 o°ct lt ztwui. mmm 1 1 

M-^7h&ML-t. ;<73t#<?). ^7r7KA- 

^•■/ hffl-aaKii^**ei$«. wit 1 4 . ogre 

[ 0 0 6 8 ] mtm 1 ~9 *>it^ifc«0l 1 - 3 cy)^ 7r 
•y F^-^y hffl-^S^#tt&^l~2(C, jDltt 
ftitf^'f/l'*-^* h<7) : ffttCC'>V^T^3~4(^L 
40 Jt. 
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fel±. &3. f^tC^-ffcfcO. mmi~-9<T>9 7T 

ttuub, aisafsis^aawTkLfct^i. it® 

(?U~3i:Jtfi<LT?7f--y h'^-^ y MBnifc&gfc 
fc. 40 

[00 6 9] satwio-i 2 

ffiHaSrffl^. Ut.£>'2 6 2X:T'*S'-K'JXf-Wyr U 
7 ? U - h £ 'J "7- C . 2 2 5 1CT& & 

U 2 8 5«CTif HLfcfJL «5*SSBtUiP*7LgO. 
5mm<ji, fL»3 0*-;l/-CftSS!HtS.-K»J-7-«lti:fi 
Mjftff y 4 7V)P££ ^IScKfiJ L , ft 

V-c^tttJt^^-eil-e'n ( 1 ) **8 5 : 15. *50 



*g!85:15. (2) fU18 0 : 2 0, M85 : 1 
5. (3) 318 0 : 20, MM90 : lOt^hXo 

»»tS*7 h3y^T±tCB8lt. 4. 3m 
■TllWfcLfc. 5l#gE#E«®«^18%0-M^xy 
tfXo-yHc.kO, v->im.Z&WmvX- 7^ffflSn 
-/U2 3 5*C. KJfffl0n-/W2 2 0°Ct U HE 6 Okg 
/cm "CjaWfJfcWIbO. 4g/ctf fc$r*J:5CJRE*l, 
■C. HJltf)£«&$#3. 0«Sl^_b. MO#f§3fe3# 
3. 08UaT?**3«a««#*fmU:. 
[0070] 3 

ftH»t'7X7*<^«K:fflv^fi»jSi^ y v-£Si£# 1 
fflBU&K'J -?-£lt£#2 2 5"CT'<6I>4 V 7 9)VWk 

msxvxxTJUti. mm. mmti>mi&x>j'?- 

blBM&XV-V-MUkJt&tfaO : 20. I^XD 
-^•<aS* J »S®l|D-;Wi: 1 2 2 O'Ci: Ufei t 

[007 1 ] H5fe£ij 1 4 

ft^i^xr^HS^m^tcO^AH f f x-;k M 

5 f : --)vx- h hzt twti , nufcffl 

[007 2] gfKffll 5-16 
7^U-h$ralL*^y-7-tC. UM#2 2 5X:-C*4 

4 v 7?)vmm%* y xxx^Srffia^ y v- 1 
u. 2 8 5rT-^i$L7tm. wm (MM) m&mmiz 

liP^TLS 0 . 5 mm0 . 7LS 3 0 *-^T'^ SSSL^ 

y v-mt t y tops* 



2 1 



$#8 5 : 15kKthXdiZ. ttztm (%M) <OtS* 
gE(cliP4r?L& 0 . 5 mm* . ?USc 3 0 rt-;UT* 6 A 

m&tf 1 j ? - , fiUuSsK u -?-#?&wi> i. %m 

j£;Ky-7-tf>ajUfc*S:7 0 : 3 Ofcfr* idfcJSIfeK 
ij LiB L#iD Lfcf*. J&ferx-^tf 2 r-- 

;u k & l> J: o lex x 7 ? - »a*9 I L „ 18 £ ±f* 

(1)50:50. (2)80:20 0 

/nc j: o , u-ivm^mmmmu-ivt t 2 2 o-ck 

U if&fiE 6 0 kg/cm Tjy»«*#iBO. 4g/cnP fcfci 

[0073] mm 1 7 

liln-zUk i 2 1 5°Ck L-CJRBfLfc*, 7*? 'J* 

mvx7&frr&m&<r>ttm&& 1 5 % t ufci kia 

[ 0 0 7 4 ] 
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* HJtW 1 4 «^tf <0WBMfc , 5 § 0 . 5 mm^im* 
JffcfWtfcMtffcffcfiLfc. 
[0075] ib«^J4 

ami k t> iSHufisK 'j7-k 'J v-WttftJteP 

#7 5:2 5. xy#xa-/tfgj£#SlXJf lla-A'k 

1 2 3 5-cfc ufci fccwii. siitw 1 0 1 mn&ft 

[0 07 6] 

10 ami k t> sssuufci? u k u v-^aajt* 

#9 5 : 5, xy#Xn-/MB«rt < $SJBllla-/Pfcfc 
220"Ck LfcCkfcWi. UltMl OfcRBKOftft 
T\ gtt£ffr£l-£„ ^tf>k£OI^*£3$£(i. 3lS*k 
t>2. 5&T'fcofc. 
[007 7] Jtl8W6 

gftffll Olcfc^T. gtSSlfflk fc»jMaciiP*JL 
SO. 5 m*. 5FL«3 0*— ^■C*&WlttjS* , J"7— 

^Sr^ie^i] L . SHjfrKU "7- k fflft&K 'J v-OS 
20 4Jt*£ 7 0 : 3 Ok L. x^tfxn-rt'ffldEtfaWI 
(H|n-;Wkt)2 3 0*CkL-rc:kI^Ni. HJSmok 

(i. fawikt>5. oitiiot. 
[0 07 8] mmmi o~i 9t><tt^Jt«0>]4~6^s 
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ABSTRACT OF THE DISCLOSURE 

A layer of thermoplastic fibers is distributed on a thin, 
flexible, sheet-like carrier and needled thereto, portions 
of the fibers being forced through the layer and the car- 
rier to form a web. The fibers at at least one surface of the 
web are bonded, as by fusion, to each other while the 
fiber portions in the interior of the web remain unbonded. 
The fibers may additionally be bonded to the carrier, or 
fibers on both surfaces of the web may be bonded. The 
web may then be tufted to form a carpet. 
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This application is a division of copending application 
Ser. No. 595,304 filed Nov. 7, 1966, now Pat. No. 3,394,- 
043 and is a continuation-in-part of our copending ap- 30 
pication Ser. No. 320,276 filed Oct. 31, 1963, now aban- 
doned: 

The present invention relates to improvements in tufted 
pile fabrics such as carpet and to the method of produc- 
ing the same. It relates, more particularly, to tufted car- 35 
pet in which the pile elements are formed and supported 
on a novel backing fabric comprised principally of non- 
woven fibers and the method of producing the same. The 
present application also relates to improvements in the 
backing fabric for tufted carpet or the like and the meth- 40 
od of producing such fabric. 

An object of the present invention is to provide a 
tufted carpet having a backing fabric comprised principal- 
ly of non-woven fibers which imparts superior qualities 
to the carpet in a number of respects including the cost, 45 
weight, strength, dimensional stability, handle, availability 
of materials and the like, particularly in comparison to 
conventional tufted carpet which uses a loosely woven 
burlap or similar material as the backing fabric. 

Another object of the present invention is to provide 50 
a backing fabric for tufted carpet which can be produced 
at a relatively high rate of productivity from inexpensive 
materials which are readily available in most countries, . 
including the United States. This eliminates problems of 
long delays and uncertainties of delivery which are fre- 55 
quently encountered in obtaining the commonly used 
loosely woven burlaps which are usually manufactured 
from jute in countries such as India. 

In addition a backing fabric in accordance with the 
present invention has a consistent uniformity in composi- qq 
tion which practically eliminates irregularities or imper- 
fections in the appearance of the pile face of the tufted 
carpet due to needle deflection which can occur when a 
tufting needle strikes a woven strand of jute or similar 
material. The nonwoven fibers of the subject backing q 5 
fabric also provides for better closure on the pile forming 
yarns after tufing than do the strands of loosely woven 
materials such as burlap. The subject backing fabric also 
has a greater ability to pick up the adhesive back coating 
which holds the pile forming yarns in place without 00- 70 
jectionable penetration of the back coating on the face 
of the fabric. 



In addition, tufted carpet embodying the present in- 
vention is lighter in weight than tufted carpet having 
comparable tufts or pile which use burlap as the backing 
fabric, with the result that shipping costs are reduced and 
larger rolls of carpet can be handled. 

Various other objects and advantages of the present in- 
vention will become apparent and will be better under- 
stood from the following description and the accompany- 
ing drawings in which: 

FIG. 1 is a side elevational view in vertical section in 
a warpwise direction diagrammatically illustrating a piece 
of tufted carpet embodying the present invention; 

FIG. 2 is a side elevational view in vertical section in 
a warpwise direction diagrammatically illustrating the 
backing fabric of the tufted carpet shown in FIG. 1 but 
on an enlarged scale and in the form of a needled bat 
prior to surface treatment thereof; 

FIG. 3 is a plan view diagrammatically illustrating the 
backing fabric shown in FIG. 2; 

FIG. 4 is a side elevational view in vertical section in 
a warpwise direction diagrammatically illustrating the 
backing fabric shown in FIG. 2 after surface treatment; 

FIG. 5 is a side elevational view in vertical section in 
a warpwise direction diagrammatically illustrating the 
backing fabric shown in FIG. 4 with yarns forming pile 
elements tufted thereon; 

FIG. 6 is a fragmentary view of the tufted carpet shown 
in FIG. 1, but on an enlarged scale; 

FIG. 7 is a side elevational view in vertical section in 
a warpwise direction diagrammatically illustrating a mod- 
ification of the backing fabric shown in FIGS. 2-6; 

FIG. 8 is a side elevational view in vertical section in 
a warpwise direction diagrammatically illustrating a piece 
of tufted pile carpet with the modified form of backing 
fabric shown in FIG. 7; 

FIG. 9 is a plan view diagrammatically illustrating the 
apparatus and procedure employed for producing the 
backing fabric shown in FIG. 4; 

FIG. 10 is a side elevation of the apparatus and pro- 
cedure illustrated in FIG. 9. 

It will be understood that the accompanying drawings 
are merely diagrammatic illustrations and that reference 
should be made to the following description for a more de- 
tailed explanation of the structures involved. Also, it will 
be understood that the backing fabric will be comprised 
principally of nonwoven fibers and hence, may be referred 
to as a nonwoven fabric. When used as the support ele- 
ment in tufted carpet, the thickness of the backing fabric 
will be of the same relative order as a woven burlap and 
may be readily substituted therefor. 

Generally speaking, a tufted pile fabric such as carpet 
made in accordance with the present invention employs a 
novel backing fabric comprised principally of nonwoven 
fibers as the element on which yarns forming the pile ele- 
ments are tufted and supported. Prior to tufting, the back- 
ing fabric is in the form of a bat of filaments or fibers of 
synthetic thermoplastic material of high strength, particu- 
larly polypropylene and the fibers employed by be those 
termed "waste" fibers in the trade. The backing fabric may 
be formed by distributing the fibers at random by means 
of garnets in one or more superimposed layers on a car- 
rier such as a low-count cotton cheesecloth. The cheese- 
cloth with the fibers deposited thereon is then moved to a 
needling machine where the web is subjected to a needling 
operation which causes the fibers to be intimately inter- 
twined and interengaged with each other throughout the 
thickness of the web, particularly at the points of needling. 
After needling, fibers on one or both exterior surfaces of 
. the bat are bonded together to a flattened and hardened 
condition with the interior fibers remaining unbonded. 
This may be done by heating the surface fibers to their 
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melting temperature so as to fuse the surface fibers with- 
out fusing the fibers on the interior of the web. The bond- 
ing or fusing of the fibers on exterior surfaces of the web 
tends to increase the tensile strength of the web and the 
bonded or fused surface can pass beneath the needles of 
tufting machines during the tufting operation without ex- 
cessive interference or objectionable drag. 

The usual tufting machines are employed in forming the 
pile elements and the tufting needles which carry the 
tufting yarns penetrate the backing fabric from the rear 
face thereof so as to form loops of the yarns having a de- 
sired length or height which extend from the opposite or 
front face of the backing fabric. The needles are then with- 
drawn from the backing fabric with the yarn loops being 
held in place while the backing fabric which has been 
tufted is advanced for the tufting of the next row of pile 
elements thereon. 

• It should be noted here that passage of the yarn-carry- 
ing needles through the backing fabric which takes place 
in the tufting has the effect of compacting the filaments 
or fibers of the non woven fabric in the area surrounding 
the pile yarns and this tends to increase the tensile strength 
of the backing fabric even though the tufting needles pene- 
trate or puncture the fabric at closely spaced intervals. 

After the formation of the tufted pile elements has been 
completed, a suitable adhesive back-coating compound, 
such as a high solids synthetic latex adhesive compound 
of the type usually used as a back-coating for tufted pile 
carpet, is applied to the rear face or back of the carpet. 
The back-coating penetrates the backing fabric to some 
extent and it secures the portions of the pile yarns ex- 
tending along and through the backing fabric to the back- 
ing fabric. 

Referring now to the drawings, FIG. 1 illustrates a tuft- 
ed pile fabric 11 of a type suitable for use as a floor cover- 
ing or carpet which may hereinafter be called tufted carpet 
or tufted pile carpet. However, it will be understood that 
the present invention is not necessarily limited to tufted 
pile fabrics for use as floor coverings, although it has par- 
ticular advantages for such use. 

As shown in FIGS. 1 and 6, the tufted pile carpet 11 
comprises a backing fabric 12 comprised principally of 
nonwoven fibers which has several rows of tufted pile 
elements 13 in the form of loops of yarn supported there- 
on. The yarns forming the pile elements are stitched to the 45 
nonwoven backing by means of a tufting machine of a 
type customarily employed for such purpose and hence, 
the tufting operation need not be described in detail here. 
In addition, there is a coating 14 of an adhesive com- 
pound, such as a synthetic latex based compound, on the 
back or rear face of the nonwoven backing fabric which 
secures portions of the yarns forming the pile elements to 
the backing fabric in such a way that the yarns will not 
unravel readily or be pulled from the carpet under ordi- 
nary use. 

The backing or supporting fabric 12 is comprised prin- 
cipally of fibers of thermoplastic material, preferably poly- 
propylene or other polyolefins having similar characteris- 
tics including mixtures. The fibers are distributed at ran- 
dom and are needled into the form of a cohesive bat or 
web. The needling causes fibers from different levels of 
the bat to be intermixed in more intimate engagement with 
each other and imparts strength to the bat or web. A 
closed barb needle of small diameer, such as a #32 fine 
felt triple barb needle, may be employed for this purpose. 

As shown in FIGS. 1-6, the needled web of nonwoven 
fibers includes a piece of low-count cheesecloth 15 of 
cotton or other suitable material extending therethrough. 
As shown in FIGS. 9 and 10, the fibers are deposited on 



belt or slats or the like may be employed to support and 
transport layers of fibers to needling operation. In such 
case, the cheesecloth may then be eliminated. A modified 
form of the backing or support fabric without the cheese- 
cloth is shown in FIG. 7 and the same reference numerals 
have been applied to corresponding elements. This form 
of backing fabric after tufting and back coating is also 
shown in FIG. 8. 

It will be noted that in a tufted fabric, such as tufted 
carpet, double thicknesses of the pile-forming yarns ex- 
tend through the backing fabric at closely spaced intervals 
both across and lengthwise of the fabric and the double 
portions of the pile forming yarns exert lateral forces on 
the fabric. Although such forces are of a low order, the 
cumulative effect of such forces, particularly in a twelve 
to fifteen foot width of the tufted carpet, will cause the 
tufted fabric to grow or expand in both its widh and 
lengh when the backing fabric is formed from fibers hav- 
ing elastic properties, such as polypropylene. 

Such growth takes place gradually and may not be uni- 
form, particularly in instances of carpet where different 
pile yarns arc used. Hence, the growth is likely to give rise 
to difficulties in subsequent manufacturing operations. 
However, this problem is overcome to a large extent by 
25 incorporation of the cheesecloth in the backing fabric as 
shown in FIGS. 9 and 10 as the threads of the cheesecloth 
will resist such forces. 

When the fibers are deposited on the cheesecloth as 
shown in FIGS. 9 and 10 with the cheesecloth being 
30 adjacent the lower face of the web, the ends of some 
fibers are forced through the open mesh of the cheese- 
cloth. This is called the beard side of the fabric. There- 
after, when the surface fibers on the beard side of the 
fabric are fused or bonded together, they also engage 
with and grip the threads of the cheesecloth and thus, 
prevent slippage or movement of the cheesecloth relative 
to the web of needled fibers. Under these conditions the 
fused fibers and the threads of the cheesecloth combine 
to resist and overcome the forces exerted on the backing 
fabric as a result of tufting and permit the desired dimen- 
sions to be maintained. When the fabric is tufted, it is 
preferable that the cheesecloth or the like be adjacent 
the upper or pile face of the carpet as shown in FIGS. 1 
and 6. t . . 

The* backing or support fabric may be made entirely 
from polypropylene fibers or from mixtures of polypro- 
pylene fibers with fibers of other materials such as nylon, 
rayon, acrylic, polyester or mixtures thereof. Polypropyl- 
ene fibers have been found to have especially suitable 
characteristics particularly for use in conjunction with 
tufted carpet and are readily available in good supply 
and at low cost in most countries, including^ the United 
States, A satisfactory backing or support fabric for tufted 
carpet may be made from polypropylene fibers of 5 to 
15 denier which are commonly produced commercially. 
If desired, fibers of different denier may be mixed. 

In addition, fibers of other materials may be included 
in the mixture and the following is an example of a 
suitable mixture of fibers which may be employed in a 
backing fabric for tufted carpet: Polypropylene fibers 
(m in. staple)— 90% .(75%— 6 denier; 25%— 3 denier) 
and Rayon fibers (3 in. staple)— 10%. 

The rayon fibers in this mixture serve primarily as dye 
sites in the backing fabric so that its color will approxi- 
mate the color of the pile yarns after dyeing. The content 
of rayon fibers may be increased to some extent, but it 
should not be increased to a point where substantial 
weakening of the backing fabric takes place. 
In the above mixture of 3- and 6-denier polypropylene 
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As shown in MuS. y ana lu, me noers are ucpu^ucu uu -~ — 7 1; ... 1.. u 

zi^^XtA^M and the fibers carried by 70 fibers, the 3 -denier fibers will fill any voids or spaces be- 
the cheesecloth are then subjected to a needling operation. tween the larger 6-denier fibers and changes m these 
When the procedure illustrated is followed, the cheese- proportions can be made as desired § 
cloth is incorporated in the needled web at a point ad- As is customary, the polypropylene fibers are crimped 
iacent its lower surface and lhe crim P i™?* 1 ^ °V usual procedure employed 

If desired, other means, such as a continuous moving 75 in the United States; i.e., by overfeeding the filaments 
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as they are fed into a heated stuffing box, is satisfactory. 

The bonding or fusing of the surface fibers also flat- 
tens upstanding fibers and provides a somewhat harder 
and smoother surface which will pass more readily be- 
neath the needles of the tufting machine. 

In the case of polypropylene fibers, the polypropylene 
fibers on the surface of the web may be bonded together 
by heating these fibers to a temperature slightly above 
their melting point for a short period of time so as to 



to obtain a more even and uniform distribution of the 
fibers. 

Hie conveyor element or. cheesecloth is fed from a roll 
34 through a J-box 35 from which it moves forward as a 
continuous web beneath the ends of the traversing run- 
out chutes to receive the fibers and thence, to a needling 
machine 36 carrying the layers of fibers deposited thereon 
with it. After leaving the needling machine, the needled 
web of fibers with the cheesecloth incorporated therein 



fuse the surface fibers without affecting the interior or 10 passes into another J-box 37 and then to a pair of heated 

remaining fibers of the web. rolls 38 and 39 which contact with the exterior surfaces 

As noted above, the tufting needles penetrate the back- of the needled web or bat. 
ing fabric repeatedly at closely spaced intervals in the In order to fuse fibers of polypropylene having a melt- 
tufting operation and in effect, form punctures or open- ing point of between 310° to 320° F., the surface fibers 
ings therein through which the double thickness of the 15 should be heated briefly to a temperature between 325° 



pile yarns extend. With a conventional backing fabric, 
such as burlap, needle punctures which occur in the tuft- 
ing tend to weaken the fabric. This is particularly true 
with woven fabrics such as burlap where strands of the 



and 350° F. by contact with the rolls. When heated in 
this manner, the fibers in the center or interior of the web 
do not reach their melting temperature and will remain 
unbonded or unfused. When the fused fibers on the exte- 



backing fabric may be severed by the needles if proper 20 rior surfaces of the web have been permitted to cool, the 



care is not exercised. However, the tensile strength of a 
backing fabric embodying the subject invention is not 
appreciably reduced or diminished by the tufting and an 
increase in the overall tensile strength of the tufted pile 
fabric may result due to the compacting of the unbonded 
or unfused fibers in the interior center of the backing 
fabric in areas adjacent the points where the needles 
penetrate the fabric. 

Tensile strength tests made of samples of nonwoven 
backing fabrics of several weights (8 oz., 6 oz., and 4 oz. 
fabrics) indicate that this is the case. In addition, the 
unbounded or unfused fibers which are compacted in 
areas surrounding the needle penetrations retain their 
resilient characteristics and thus, have a tendency to close 



backing fabric may be then wound into a roll 40. 

The web may be run through a disc cutter to cut it to 
the desired width either before or after the surface treat- 
ment Also, a suitable binder or solvent, such as an acrylic 
25 resin or a water resistant cure type latex may be sprayed 
on the surfaces of the web in liquid form and then dried 
to bind the surface fibers together in place of fusing them 
by heat. 

The various pieces of apparatus mentioned above are 
30 conventional and hence need not be described in detail 
here. 

It will be understood that various changes and modifica- 
tions may be made by those skilled in the art in the par- 
ticular embodiments of the tufted pile fabric and the 



on the portions of the pile forming yarns which extend- 35 method of producing the same which have been described 



through the backing fabric and to hold the pile yarns 
in place more effectively in the drawing of the loops than 
is the case with loosely woven backing fabrics such as 
burlap. Further, the backing fabric made in accordance 
with the subject invention will not fray. 40 

A very distinct advantage of the backing fabric de- 
scribed herein over woven backings such as burlap is 
that no skewing of filling strands can take place and dis- 
tortion in alignment of pile elements resulting therefrom 
is eliminated. 

After the pile forming yarns have been tufted on the 45 
backing or support fabric, a suitable adhesive compound 
forming the back-coating 14 is applied to the rear face 
of the tufted backing fabric. The back-coating penetrates 
the backing fabric to some extent and it anchors the pile 



elements in place. A suitable back-coating compound for 5 q c ] a j m 1 w herein: 



above for illustrative purposes without departing from the 
scope of the invention as defined by the following claims. 
We claim: 

1. In a method of producing tufted carpet, the steps 
comprising: 

(a) depositing fibers on a web of textile threads; 

(b) then needling the fibers while supported on the web 
of textile threads into a cohesive sheet-like web; 

(c) bonding the fibers at at least one surface of the 
sheet-like web to each other and to the textile threads 
at said surface while leaving the fiber portions in the 
interior of the web in an unbonded state; and 

(d) then forming pile elements on the sheet-like web 
by tufting. 

2. A method of producing tufted carpet as defined in 



this purpose is a high solids synthetic latex base adhesive 
compound, such as is commonly used for tufted carpet. 

In this connection, it should be noted that the backing 
or support fabric remains porous and the unbonded or 
unfused fibers on the interior thereof permit a consider- 
able amount of the back-coating compound to be absorbed 
without having the compound penetrate to the pile face 
of the backing fabric. Thus, the hand of the tufted pile 
fabric can be varied by adjusting the amount of the ad- 



fa) a majority of the fibers deposited on the textile 

threads are polypropylene fibers; and 
(b) the polypropylene fibers which are bonded to- 
gether as described in claim 1 are so bonded by 
55 . heating those portions of said fibers at the one sur- 
face to a temperature above their melting point with- 
out similarly heating the remaining portions of the 
fibers in the interior of the web. 
3. In a method of producing a backing fabric for tufted 



hesive compound applied thereto. Scrim or other suitable 60 carpet, the steps which comprise: 



finish or covering materials may be applied, if desired, 
to the rear face of the tufted carept in the usual manner. 

One way in which the backing or support fabric em- 
bodying the subject invention may be produced is illus- 
trated schematically in FIGS. 9 and 10. Briefly, polypro- 
pylene fibers (or mixtures containing polypropylene 
fibers) are fed from feed boxes 30 onto garnets 31 which 
combine the fibers into layers which pass onto run-out 
chutes 32. The run-out chutes traverse back and forth 
over a traveling conveyor or supporting element 33 which, 
as mentioned above, may be the low-count cheesecloth 15 
and deposit the fiber layers thereon. 

It is generally desirable to deposit more than one layer 
of the fibers on the conveyor element or cheesecloth so as 75 
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(a) depositing one or more layers of fibers on a web 
of cheesecloth having warp filling threads; 

(b) then needling the fibers throughout said layer into 
intimately intermixed relation relative to each other 
and into engagement with the threads of the cheese- 
cloth; 

(c) and then bonding fibers on at least one exterior 
surface of the needled material to each other and to 
the threads of the cheesecloth while leaving the fiber 
portions in the interior of the web in an unbonded 
state. 

4. In a method of producing a backing fabric for tufted 
carpet, the steps as defined in claim 3 wherein: 
(a) more than eighty percent (80%) of the fibers are 
of polypropylene; and 



3,535,178 



(b) the polypropylene fibers are bonded together and to 
the cheesecloth threads by fusing. those, portions of 
said fibers at the one exterior surface without fusing 
the remaining portions of the fibers in the interior 
of the web. 5 

5. In a method of producing a non-woven fabric, the 
steps which comprise: 

(a) depositing one or more layers of fibers on a sup- 
porting member; 

(b) then needling the fibers throughout said layer into 10 
intimately intermixed relation relative to each other 
and into engagement with said member; and 

(c) then bonding said fibers at at least one exterior sur- 
face of the needled layer to each other, while leaving 
the fiber portions in the interior of said layer in an 15 
unbonded state. 

6. In a method of making a nonwoven fabric, the steps 
as defined in claim 5 wherein: 

(a) said fibers are synthetic and of thermoplastic ma- 
terial and the bonding is accomplished by heating. 20 

7. In a method of producing a nonwoven fabric, the 
steps which comprise: 

(a) depositing a layer of fibers on a thin, sheet-like, 
flexible supporting member; 

(b) then needling the fibers throughout said layer into 25 
intimately intermixed relation relative to each other, 
and into engagement with said member; and 

(c) then bonding the fibers on at least one exterior 
surface of the needled layer into engagement with 
each other and with said member while at the same 30 
time leaving the fibers on the interior of said layer 
unbonded. 

8. In a method of making a nonwoven fabric, the steps 
which comprise: 

(a) depositing a layer of fibers, most of which are 35 
of synthetic thermoplastic material, on a sheet-like, 
flexible supporting member; 

(b) needling .said layer throughout its thickness at a 
multiplicity of closely spaced points extending over 
its surface area and thereby displacing vertically rela- 40 
tive to the thickness of the layer at said points of 
needling portions of fibers from different levels of 
the layer; and 

(c) heat bonding surface fibers and the supporting 
member together without bonding the interior fibers 4o 
of said layer. 

9. In a method of making a nonwoven fabric, the steps 
as defined in claim 6 wherein: 

(a) said supporting member is- a flexible moving sheet 
through which some of the needles and fibers are 50 
carried during said needling operation. 

10. A method of producing a nonwoven fabric com- 
prising the steps of: 

(a) distributing a layer of fibers on a thin, flexible, 
sheet-like carrier; 55 

(b) needling the layer of fibers and thereby entangling 
said fibers and forcing portions of said fibers through 
the carrier, thereby forming a needled web charac- 
terized by the presence of fibers at both web sur- 
faces; GO 

(c) bonding adjacent fiber portions at at least one sur- 
face of the web to each other while leaving those 
portions of the fibers adjacent the center of the web 
unbonded. 

11. The method of claim 10 comprising bonding ad- 03 
jacent fiber portions at both surfaces of the web to each 
other while leaving those portions of the fibers adjacent 
the center of the web unbonded. 
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12. The method of claim 11 wherein the fibers are 
thermoplastic and the bonding is accomplished by heat- 
ing the fiber portions to be bonded to their melting point, 
and thus fusing them, while maintaining the fiber por- 
tions adjacent the center of the web below their melting 
point. 

13. The method of claim 10 wherein the fibers are 
thermoplastic and the bonding is accomplished by heating 
the fiber portions to be bonded to their melting point, and 
thus fusing them, while maintaining the fiber portions ad- 
jacent the center of the web below their melting point. 

14. The method of claim 13 wherein the heating is 
accomplished by passing the web through the nip of a pair 
of rolls, one of said rolls being heated to a temperature 
above the melting point of the fibers. 

15. The method of claim 13 wherein the heated and 
fused fibers are those which have been forced by needling 
through the carrier. 

16. A method of making a tufted carpet comprising: 

(a) depositing a layer of randomly oriented thermo- 
plastic fibers on a thin, flexible, sheet-like carrier; 

(b) forming a web by needling the fiber layer and 
thereby forcing portions of fibers from all parts of 
the layer down through the layer and through the 
carrier; 

(c) fusing by heat portions of the fibers which have 
been forced through the carrier to each other while 
leaving those portions of the fibers which are located 
in the center of the web unfused; 

(d) tufting the web with pile yarns. 

17. The method of claim 16 comprising the step of ap- 
plying an adhesive back coating to the rear face of the 
tufted fabric and thereby anchoring the yarn in place. 

18. The method of claim 12 wherein the heating is ac- 
complished by passing the web through the nip of a pair 
of rolls, both of which are heated above the melting point 
of the fibers. 

19. A method of forming a nonwoven fabric compris- 
ing the steps of: 

(a) depositing a layer of randomly oriented thermo- 
plastic fibers on a thin, flexible, sheet-like carrier; 

(b) forming a web by needling the fiber layer and 
thereby forcing portions of fibers from all parts of 
the layer down through the layer and through the 
carrier; 

(c) fusing by heat portions of the fibers which have 
been forced through the carrier to each other while 
leaving those portions of the fibers which are located 
in the center of the web unfused. 

20. The method of claim 15 wherein the fused fibers 
are heated and compressed against the carrier while in a 
melted state and are thereby fused to the carrier. 
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melting temperature so as to fuse the surface fibers with- 
out fusing the fibers on the interior of the web. The bond- 
ing or fusing of the fibers on exterior surfaces of the web 
tends to increase the tensile strength of the web and the 
bonded or fused surface can pass beneath the needles of 5 
tufting machines during the tufting operation without ex- 
cessive interference or objectionable drag. 

The usual tufting machines are employed in forming the 
pile elements and the tufting needles which carry the 
tufting yarns penetrate the backing fabric from the rear 10 
face thereof so as to form loops of the yarns having a de- 
sired length or height which extend from the opposite or 
front face of the backing fabric. The needles are then with- 
drawn from the backing fabric with the yarn loops being 
held in place while the backing fabric which has been 15 
tufted is advanced for the tufting of the next row of pile 
elements thereon. 

• It should be noted here that passage of the yarn-carry- 
ing needles through the backing fabric which takes place 
in the tufting has the effect of compacting the filaments 20 
or fibers of the nonwoven fabric in the area surrounding 
the pile yarns and this tends to increase the tensile strength 
of the backing fabric even though the tufting needles pene- 
trate or puncture the fabric at closely spaced intervals. 

After the formation of the tufted pile elements has been 25 
completed, a suitable adhesive back-coating compound, 
such as a high solids synthetic latex adhesive compound 
of the type usually used as a back-coating for tufted pile 
carpet, is applied to the rear face or back of the carpet. 
The back-coating penetrates the backing fabric to some 30 
extent and it secures the portions of the pile yarns ex- 
tending along and through the backing fabric to the back- 
ing fabric. 

Referring now to the drawings, FIG. 1 illustrates a tuft- 
ed pile fabric 11 of a type suitable for use as a floor cover- 35 
ing or carpet which may hereinafter be called tufted carpet 
or tufted pile carpet. However, it will be understood that 
the present invention is not necessarily limited to tufted 
pile fabrics for use as floor coverings, although it has par- 
ticular advantages for such use. 40 

As shown in FIGS. 1 and 6, the tufted pile carpet 11 
comprises a backing fabric 12 comprised principally of 
nonwoven fibers which has several rows of tufted pile 
elements 13 in the form of loops of yarn supported there- 
on. The yarns forming the pile elements are stitched to the 45 
nonwoven backing by means of a tufting machine of a 
type customarily employed for such purpose and hence, 
the tufting operation need not be described in detail here. 
In addition, there is a coating 14 of an adhesive com- 
pound, such as a synthetic latex based compound, on the 50 
back or rear face of the nonwoven backing fabric which 
secures portions of the yarns forming the pile elements to 
the backing fabric in such a way that the yams will not 
unravel readily or be pulled from the carpet under ordi- 
nary use. 55 

The backing or supporting fabric 12 is comprised prin- 
cipally of fibers of thermoplastic material, preferably poly- 
propylene or other polyolefins having similar characteris- 
tics including mixtures. The fibers are distributed at ran- 
dom and are needled into the form of a cohesive bat or CO 
web. The needling causes fibers from different levels of 
the bat to be intermixed in more intimate engagement with 
each other and imparts strength to the bat or web. A 
closed barb needle of small diameer, such as a #32 fine 
felt triple barb needle, may be employed for this purpose. G5 

As shown in FIGS. 1-6, the needled web of nonwoven 
fibers includes a piece of low-count cheesecloth 15 of 
cotton or other suitable material extending therethrough. 
As shown in FIGS. 9 and 10, the fibers are deposited on 



belt or slats or the like may be employed to support and 
transport layers of fibers to needling operation. In such 
case, the cheesecloth may then be eliminated. A modified 
form of the backing or support fabric without the cheese- 
cloth is shown in FIG. 7 and the same reference numerals 
have been applied to corresponding elements. This form 
of backing fabric after tufting and back coating is also 
shown in FIG. 8. 

It will be noted that in a tufted fabric, such as tufted 
carpet, double thicknesses of the pile-forming yarns ex- 
tend through the backing fabric at closely spaced intervals 
both across and lengthwise of the fabric and the double 
portions of the pile forming yarns exert lateral forces on 
the fabric. Although such forces are of a low order, the 
cumulative effect of such forces, particularly in a twelve 
to fifteen foot width of the tufted carpet, will cause the 
tufted fabric to grow or expand in both its widh and 
lengh when the backing fabric is formed from fibers hav- 
ing elastic properties, such as polypropylene. 

Such growth takes place gradually and may not be uni- 
form, particularly in instances of carpet where different 
pile yarns are used. Hence, the growth is likely to give rise 
to difficulties in subsequent manufacturing operations. 
However, this problem is overcome to a large extent by 
incorporation of the cheesecloth in the backing fabric as 
shown in FIGS. 9 and 10 as the threads of the cheesecloth 
will resist such forces. 

When the fibers are deposited on the cheesecloth as 
shown in FIGS. 9 and 10 with the cheesecloth being 
adjacent the lower face of the web, the ends of some 
fibers are forced through the open mesh of the cheese- 
cloth. This is called the beard side of the fabric. There- 
after, when the surface fibers on the beard side of the 
fabric are fused or bonded together, they also engage 
with and grip the threads of the cheesecloth and thus, 
prevent slippage or movement of the cheesecloth relative 
to the web of needled fibers. Under these conditions the 
fused fibers and the threads of the cheesecloth combine 
to resist and overcome the forces exerted on the backing 
fabric as a result of tufting and permit the desired dimen- 
sions to be maintained. When the fabric is tufted, it is 
preferable that the cheesecloth or the like be adjacent 
the upper or pile face of the carpet as shown in FIGS. 1 
and 6. 

The* backing or support fabric may be made entirely 
from polypropylene fibers or from mixtures of polypro- 
pylene fibers with fibers of other materials such as nylon, 
rayon, acrylic, polyester or mixtures thereof. Polypropyl- 
ene fibers baveTeen found to have especially suitable 
characteristics particularly for use in conjunction with 
tufted carpet and are readily available in good supply 
and at low cost in most countries, including the United 
States. A satisfactory backing or support fabric for tufted 
carpet may be made from polypropylene fibers of 5 to 
15 denier which are commonly produced commercially. 
If desired, fibers of different denier may be mixed. 

In addition, fibers of other materials may be included 
in the mixture and the following is an example of a 
suitable mixture of fibers which may be employed in a 
backing fabric for tufted carpet: Polypropylene fibers 
(4V2 in. staple)— 90% ,(75% — 6 denier; 25%— 3 denier) 
and Rayon fibers (3 in. staple) — 10%. 

The rayon fibers in this mixture serve primarily as dye 
sites in the backing fabric so that its color will approxi- 
mate the color of the pile yams after dyeing. The content 
of rayon fibers may be increased to some extent, but it 
should not be increased to a point where substantial 
weakening of the backing fabric takes place. 

In the above mixture of 3- and 6-denier polypropylene 



a moving web of the cheesecloth and the fibers carried by 70 fibers, the 3-denier fibers will fill any voids or spaces be- 

the cheesecloth are then subjected to a needling operation. tween the larger 6-denier fibers and changes in these 

When the procedure illustrated is followed, the cheese- proportions can be made as desired, 
cloth is incorporated in the needled web at a point ad- As is customary, the polypropylene fibers are crimped 

jacent its lower surface. and the crimp imparted by usual procedure employed 

If desired, other means, such as a continuous moving 75 in the United States; i.e., by overfeeding the filaments 
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as they are fed into a heated stuffing box, is satisfactory. 

The bonding or fusing of the surface fibers also flat- 
tens upstanding fibers and provides a somewhat harder 
and smoother surface which will pass more readily be- 
neath the needles of the tufting machine. - 

In the case of polypropylene fibers, the polypropylene 
fibers on the surface of the web may be bonded together 
by heating these fibers to a temperature slightly above 
their melting point for a short period of time so as to 
fuse the surface fibers without affecting the interior or 10 
remaining fibers of the web. 

As noted above, the tufting needles penetrate the back- 
ing fabric repeatedly at closely spaced intervals in the 
tufting operation and in effect, form punctures or open- 
ings therein through which the double thickness of the 15 
pile yarns extend. With a conventional backing fabric, 
such as burlap, needle punctures which occur in the tuft- 
ing tend to weaken the fabric. This is particularly true 
with woven fabrics such as burlap where strands of the 
backing fabric may be severed by the needles if proper 20 
care is not exercised. However, the tensile strength of a 
backing fabric embodying the subject invention is not 
appreciably reduced or diminished by the tufting and an 
increase in the overall tensile strength of the tufted pile 
fabric may result due to the compacting of the unbonded 25 
or unfused fibers in the interior center of the backing 
fabric in areas adjacent the points where the needles 
penetrate the fabric. 

Tensile strength tests made of samples of nonwoven 
backing fabrics of several weights (8 oz., 6 oz., and 4 oz. 30 
fabrics) indicate that this is the case. In addition, the 
unbounded or unfused fibers which are compacted in 
areas surrounding the needle penetrations retain their 
resilient characteristics and thus, have a tendency to close 
on the portions of the pile forming yarns which extend. 35 
through the backing fabric and to hold the pile yarns 
in place more effectively in the drawing of the loops than 
is the case with loosely woven backing fabrics such as 
burlap. Further, the backing fabric made in accordance 
with the subject invention will not fray. 40 

A very distinct advantage of the backing fabric de- 
scribed herein over woven backings such as burlap is 
that no skewing of filling strands can take place and dis- 
tortion in alignment of pile elements resulting therefrom 
is eliminated. 

After the pile forming yarns have been tufted on the 45 
backing or support fabric, a suitable adhesive compound 
forming the back-coating 14 is applied to the rear face 
of the tufted backing fabric. The back-coating penetrates 
the backing fabric to some extent and it anchors the pile 
elements in place. A suitable back-coating compound for 50 
this purpose is a high solids synthetic latex base adhesive 
compound, such as is commonly used for tufted carpet. 

In this connection, it should be noted that the backing 
or support fabric remains porous and the unbonded or 
unfused fibers on the interior thereof permit a consider- g g 
able amount of the back-coating compound to be absorbed 
without having the compound penetrate to the pile face 
of the backing fabric. Thus, the hand of the tufted pile 
fabric can be varied by adjusting the amount of the ad- 
hesive compound applied thereto. Scrim or other suitable GO 
finish or covering materials may be applied, if desired, 
to the rear face of the tufted carept in the usual manner. 

One way in which the backing or support fabric em- 
bodying the subject invention may be produced is illus- 
trated schematically in FIGS. 9 and 10. Briefly, polypro- 65 
pylene fibers (or mixtures containing polypropylene 
fibers) are fed from feed boxes 30 onto garnets 31 which 
combine the fibers into layers which pass onto run-out 
chutes 32. The run-out chutes traverse back and forth „ 0 
over a traveling conveyor or supporting element 33 which, 
as mentioned above, may be the low-count cheesecloth 15 
and deposit the fiber layers thereon. 

It is generally desirable to deposit more than one layer 
of the fibers on the conveyor element or cheesecloth so as 75 
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to obtain a more even and uniform distribution of the 
fibers. 

The conveyor element or. cheesecloth is fed from a roll 
34 through a J-box 35 from which it moves forward as a 
continuous web beneath the ends of the traversing run- 
out chutes to receive the fibers and thence, to a needling 
machine 36 carrying the layers of fibers deposited thereon 
with it. After leaving the needling machine, the needled 
web of fibers with the cheesecloth incorporated therein 
passes into another J-box 37 and then to a pair of heated 
rolls 38 and 39 which contact with the exterior surfaces 
of the needled web or bat. 

In order to fuse fibers of polypropylene having a melt- 
ing point of between 310° to 320° F., the surface fibers 
should be heated briefly to a temperature between 325° 
and 350° F. by contact with the rolls. When heated in 
this manner, the fibers in the center or interior of the web 
do not reach their melting temperature and will remain 
unbonded or unfused. When the fused fibers on the exte- 
rior surfaces of the web have been permitted to cool, the 
backing fabric may be then wound into a roll 40. 

The web may be run through a disc cutter to cut it to 
the desired width either before or after the surface treat- 
ment. Also, a suitable binder or solvent, such as an acrylic 
resin or a water resistant cure type latex may be sprayed 
on the surfaces of the web in liquid form and then dried 
to bind the surface fibers together in place of fusing them 
by heat. 

The various pieces of apparatus mentioned above are 
conventional and hence need not be described in detail 
here. 

It will be understood that various changes and modifica- 
tions may be made by those skilled in the art in the par- 
ticular embodiments of the tufted pile fabric and the 
method of producing the same which have been described 
above for illustrative purposes without departing from the 
scope of the invention as defined by the following claims. 

We claim: 

1. In a method of producing tufted carpet, the steps 
comprising: 

(a) depositing fibers on a web of textile threads; 

(b) then needling the fibers while supported on the web 
of textile threads into a cohesive sheet-like web; 

(c) bonding the fibers at at least one surface of the 
sheet-like web to each other and to the textile threads 
at said surface while leaving the fiber portions in the 
interior of the web in an unbonded state; and 

(d) then forming pile elements on the sheet-like web 
by tufting. 

2. A method of producing tufted carpet as defined in 
claim 1 wherein: 

(a) a majority of the fibers deposited on the textile 
threads are polypropylene fibers; and 

(b) the polypropylene fibers which are bonded to- 
gether as described in claim 1 are so bonded by 

. heating those portions of said fibers at the one sur- 
face to a temperature above their melting point with- 
out similarly heating the remaining portions of the 
fibers in the interior of the web. 

3. In a method of producing a backing fabric for tufted 
carpet, the steps which comprise: 

(a) depositing one or more layers of fibers on a web 
of cheesecloth having warp filling threads; 

(b) then needling the fibers throughout said layer into 
intimately intermixed relation relative to each other 
and into engagement with the threads of the cheese- 
cloth; 

(c) and then bonding fibers on at least one exterior 
surface of the needled material to each other and to 
the threads of the cheesecloth while leaving the fiber 
portions in the interior of the web in an unbonded 
state. 

4. In a method of producing a backing fabric for tufted 
carpet, the steps as defined in claim 3 wherein: 

(a) more than eighty percent (80%) of the fibers are 
of polypropylene; and 
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(b) the polypropylene fibers are bonded together and to 
the cheesecloth threads by fusing, those, portions of 
said fibers at the one exterior surface without fusing 
the remaining portions of the fibers in the interior 
of the web. 

5. In a method of producing a non-woven fabric, the 
steps which comprise : 

(a) depositing one or more layers of fibers on a sup- 
porting member; 

(b) then needling the fibers throughout said layer into 
intimately intermixed relation relative to each other 
and into engagement with said member; and 

(c) then bonding said fibers at at least one exterior sur- 
face of the needled layer to each other, while leaving 
the fiber portions in the interior of said layer in an 
unbonded state. 

6. In a method of making a nonwoven fabric, the steps 
as defined in claim 5 wherein: 

(a) said fibers are synthetic and of thermoplastic ma- 
terial and the bonding is accomplished by heating. 

7. In a method of producing a nonwoven fabric, the 
steps which comprise: 

(a) depositing a layer of fibers on a thin, sheet-like, 
flexible supporting member; 

(b) then needling the fibers throughout said layer into 
intimately intermixed relation relative to each other, 
and into engagement with said member; and 

(c) then bonding the fibers on at least one exterior 
surface of the needled layer into engagement with 
each other and with said member while at the same 
time leaving the fibers on the interior of said layer 
unbonded. 

8. In a method of making a nonwoven fabric, the steps 
which comprise: 

(a) depositing a layer of fibers, most of which are 
of synthetic thermoplastic material, on a sheet-like, 
flexible supporting member; 

(b) needling .said layer throughout its thickness at a 
multiplicity of closely spaced points extending over 
its surface area and thereby displacing vertically rela- 40 
tive to the thickness of the layer at said points of 
needling portions of fibers from different levels of 
the layer; and 

(c) heat bonding surface fibers and the supporting 
member together without bonding the interior fibers 45 
of said layer. 

9. In a method of making a nonwoven fabric, the steps 
as defined in claim 6 wherein: 

(a) said supporting member is a flexible moving sheet 
through which some of the needles and fibers are 50 
carried during said needling operation. 

10. A method of producing a nonwoven fabric com- 
prising the steps of: 

(a) distributing a layer of fibers on a thin, flexible, 
sheet-like carrier; 55 

(b) needling the layer of fibers and thereby entangling 
said fibers and forcing portions of said fibers through 
the carrier, thereby forming a needled web charac- 
terized by the presence of fibers at both web sur- 
faces; 00 

(c) bonding adjacent fiber portions at at least one sur- 
face of the web to each other while leaving those 
portions of the fibers adjacent the center of the web 
unbonded. 

11. The method of claim 10 comprising bonding ad- 03 
jacent fiber portions at both surfaces of the web to each 
other while leaving those portions of the fibers adjacent 
the center of the web unbonded. 
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12. The method of claim 11 wherein the fibers are 
thermoplastic and the bonding is accomplished by heat- 
ing the fiber portions to be bonded to their melting point, 
and thus fusing them, while maintaining the fiber por- 
tions adjacent the center of the web below their melting 
point. 

13. The method of claim 10 wherein the fibers are 
thermoplastic and the bonding is accomplished by heating 
the fiber portions to be bonded to their melting point, and 

10 thus fusing them, while maintaining the fiber portions ad- 
jacent the center of the web below their melting point. 

14. The method of claim 13 wherein the heating is 
accomplished by passing the web through the nip of a pair 
of rolls, one of said rolls being heated to a temperature 

15 above the melting point of the fibers. 

15. The method of claim 13 wherein the heated and 
fused fibers are those which have been forced by needling 
through the carrier. 

16. A method of making a tufted carpet comprising: 
20 (a) depositing a layer of randomly oriented thermo- 
plastic fibers on a thin, flexible, sheet-like carrier; 

(b) forming a web by needling the fiber layer and 
thereby forcing portions of fibers from all parts of 
the layer down through the layer and through the 

25 carrier; 

(c) fusing by heat portions of the fibers which have 
been forced through the carrier to each other while 
leaving those portions of the fibers which are located 
in the center of the web unfused; 

30 (d) tufting the web with pile yarns. 

17. The method of claim 16 comprising the step of ap- 
plying an adhesive back coating to the rear face of the 
tufted fabric and thereby anchoring the yarn in place. 

18. The method of claim 12 wherein the heating is ac- 
complished by passing the web through the nip of a pair 
of rolls, both of which are heated above the melting point 
of the fibers. 

19. A method of forming a nonwoven fabric compris- 
ing the steps of: 

(a) depositing a layer of randomly oriented thermo- 
plastic fibers on a thin, flexible, sheet-like carrier; 

(b) forming a web by needling the fiber layer and 
thereby forcing portions of fibers from all parts of 
the layer down through the layer and through the 
carrier; 

(c) fusing by heat portions of the fibers which have 
been forced through the carrier to each other while 
leaving those portions of the fibers which are located 
in the center of the web unfused. 

20. The method of claim 15 wherein the fused fibers 
are heated and compressed against the carrier while in a 
melted state and are thereby fused to the carrier. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wallplate excellent in a carpet and surface printing 
nature excellent in properties, such as the endurance of the nonwoven fabric excellent in workability, 
dimensional stability, etc. at the time of carpet manufacture, such as strength of the cloth with a pile 
which carried out tough TINGU of tuft workability and the pile yarn, and dyeing-and-finishing nature, 
especially the primary base fabric for carpets and pile surface grace, pile yarn drawing strength, etc., and 
rigidity, and a resin adhesive property on the back. 
[0002] 

[Description of the Prior Art] As current and a primary base fabric for carpets, the textiles of 
polypropylene film slit yarn, the jute base fabric, the continuous glass fiber nonwoven fabric by the span 
bond method, etc. are used. Especially, the orderly nature of pile yarn is good and the primary base 
fabric for carpets using the continuous glass fiber nonwoven fabric by the span bond method is 
increasing from the advantage of a fray of fiber not arising. For example, it extrudes from the spinneret 
which carries out heating fusion of the thermoplastic synthetic resin, and has much pores as proposed by 
JP,61-8189,B. On the network which carries out an attraction drawing with the ejector mechanism 
which carries out high-speed attraction, and moves a filament, uptake, After considering as target eyes, 
fiber is mechanically interlaced by needle punch. The nonwoven fabric for carpets which is pasted up 
mutually and is furthermore obtained by adhesives, The sheath-core bicomponent fiber with which the 
low-melt point point component has covered the front face of fiber extensively by using as a heart 
component the polyethylene terephthalate proposed by JP,3- 104973, A is used. Are proposed by JP,3- 
17948,B by the nonwoven fabric for carpets and pan which are made to carry out thermocompression 
bonding and are obtained with an embossing roll. A polyester filament The die-length direction, After 
making it the shape of a blind and interweaving with said polyester filament, before supplying the 
copolymerized polyester with the melting point lower than a polyester filament in the first half etc. to an 
adhesion component at air jet equipment in the nonwoven fabric manufacture of a rectangular 
organization by which was turned up crosswise and the laminating was carried out, The nonwoven 
fabric for carpets which comes to carry out heat joining through a heat cylinder is adopted. 
[0003] After using a tough TINGU machine for these primary base fabric, carrying out the tuft of the 
pile yarn to it, creating the so-called cloth with a pile and a loop steamer type continuous dyeing 
machine's etc. dyeing pile yarn, by using various resin, such as a vinyl-chloride-resin paste, styrene- 
butadiene rubber (SBR) resin, and ethylene-vinyl acetate copolymerization resin, for the background of 
cloth with a pile, or carrying out needle punch of the nonwoven fabric without resin, the backing of the 
tufted carpet is carried out and it is manufactured. Also in a tufted carpet, a tile carpet is cut out after 
resin backing (for example, the shape of a tile, such as a square of 50cm angle) etc., and is 
manufactured. 

[0004] Moreover, what printed print or gravure to the nonwoven fabric manufactured by the span bond 
method etc. is used for the wallplate. 
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[0005] 

[Problem(s) to be Solved by the Invention] Such a primary base fabric for carpets For example, the thing 
which the orderly nature of the pile yarn which carried out the tuft is good, and the fiber of a base fabric 
does not loom in the surface section of pile yarn, Moreover, excel in a pile retention span and it sets at 
that there are few skip-stitch phenomena and pile omissions and a dyeing process. It excels in 
workability ~ there is no fluff generating - from a base fabric decision side at the time of that the width- 
of-face contraction by process tension is small, excelling in the heat dimensional stability in a backing 
process, or decision, and to be a low price is demanded. Moreover, endurance, rigidity, etc. of pile yarn 
drawing strength etc. are raised to the demand characteristics which can be equal to an activity as a 
carpet. 

[0006] however, in the conventional primary base fabric for carpets for example, after making fiber 
interlace mechanically by needle punch, in the primary base fabric for carpets which gave adhesives, 
such as an emulsion system binder, was made to combine fiber, and was obtained Since the needle 
punch process and the desiccation process of an emulsion system binder are required, are high in price. 
Since thickness will become thick, the amount of the pile yarn used increases. Moreover, the weight of a 
carpet becomes heavy or The primary base fabric for carpets which was made to carry out 
thermocompression bonding of the web obtained with the sheath-core mold bicomponent fiber which 
problems, like cost becomes high arose and used the core part and the low-melt point point component 
for the sheath for the high-melting component with an embossing roll etc., and was obtained The result 
to which there is an inclination pasted up firmly since all fiber is adhesion fiber, and the base fabric 
penetration resistance with a tuft needle becomes large at the time of a tuft, Are easy to produce fiber 
cutting of a base fabric, and the inclination of powerful lowering of cloth with a pile is accepted. 
Moreover, the primary base fabric for carpets which was made to carry out thermocompression bonding 
of the web which there is a problem that the noise becomes large and was obtained by interweaving of 
high-melting component fiber and low-melt point point component fiber with an embossing roll etc., 
and was obtained It is in the inclination for the grace of a carpet to become [ the fiber of a base fabric ] 
the fiber indirect arrival force is low when there are few ratios of low-melt point point component fiber, 
and extruded [ tend ] by the surface section of pile yarn with a tuft needle at the time of a tuft bad. 
Moreover, a dimensional change becomes large in order to add processing tension under a wet heat 
condition at the time of the loop steamer passage at the time of continuous dyeing. The convention 
width of face of a carpet is not obtained. Start the poor yield of a product or conversely Since will be 
easy to produce fiber cutting with a tuft needle at the time of a tuft, and a high-melting component fiber 
number will become there are less and fiber indirect arrival mark will decrease, if there are many ratios 
of low-melt point point component fiber, [ few ] Since the thing for which two or more demand 
characteristics which can be set at each process are acquired with sufficient balance -- the base fabric 
strength which can be equal to processing is not acquired - is difficult It was difficult to acquire the 
workability which should be satisfied in all the processes at the time of carpet manufactures, such as tuft 
workability, dyeing-and-finishing nature, and dimensional stability, and the actual condition was used in 
the range which can reach a compromise about the workability and the property in a certain process. 
[0007] moreover, the conventional carpet, for example, the tufted carpet obtained by using the primary 
base fabric for tufted carpets The tufted carpet with which especially a nonwoven fabric is obtained 
using the primary base fabric by which fiber indirect arrival was carried out with adhesives, and the 
primary base fabric which consisted of only sheath-core mold bicomponent fibers The fiber of the front 
face located in the backing side of a primary base fabric pastes up firmly. To eye smooth backlash It was 
not what turns into a primary base fabric, a backing layer, and what has inadequate adhesion since 
backing resin does not permeate in a primary base fabric moderately, and can be satisfied about 
endurance, such as wear by a long-term walk or the activity of a chair with an axle-pin rake, and lack of 
pile yarn drawing on the strength called a pile omission. 

[0008] Moreover, since fiber indirect arrival was firmly carried out also to a table lining and it was 
finished flat and smooth just because it thinks a surface printing property as important, when a 
nonwoven fabric was stuck on a wall with resin, the wallplate using the conventional nonwoven fabric 
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had the small adhesive strength in the interface of a nonwoven fabric and resin, and had the 
inconvenience from which a nonwoven fabric separates and falls depending on the case. 
[0009] In view of this conventional nonwoven fabric especially the primary base fabric for tufted 
carpets, and a wallplate, this invention has properties, such as tuft workability, dyeing-and- finishing 
nature, and dimensional stability, with sufficient balance, and uses as an offer plug the wallplate in 
which the primary base fabric for carpets, the carpet and the surface printing property of excelling also 
in properties, such as the endurance of the pile surface grace after being manufactured by the tufted 
carpet moreover, pile yarn drawing strength, etc., and rigidity, and a resin adhesive property on the back 
are excellent. 
[0010] 

[Means for Solving the Problem] The following means are used for this invention in order to solve this 
technical problem. 

[001 1] namely, the thing which the nonwoven fabric of this invention is a continuous glass fiber 
nonwoven fabric with which the continuous glass fiber web which consisted of a low-melt point point 
polymer and a high-melting polymer was fixed by thermal melting arrival, and is characterized by 
preparing a heat bond strength difference in the table lining of this continuous glass fiber nonwoven 
fabric - it is - moreover, the primary base fabric for carpets of this invention - this nonwoven fabric « 
it is — and the apparent density of this continuous glass fiber nonwoven fabric ~ 0.15-0.4g/cm3 it is — it 
is characterized by things, moreover, the thing characterized by carrying out tough TINGU of the pile 
yarn at this primary base fabric for carpets, and the carpet of this invention having a backing layer by 
resin or the nonwoven fabric — it is — the wallplate of this invention — said nonwoven fabric — it is — 
and the apparent density of this continuous glass fiber nonwoven fabric — 0.2 - 0.55 g/cm3 it is — it is 
characterized by things. 
[0012] 

[Embodiment of the Invention] This invention has the property of acquiring the workability which 
should be satisfied in all the processes at the time of TAFUTTEDO carpet manufactures, such as tuft 
workability, dyeing- and- finishing nature, and dimensional stability, with sufficient balance. And can f t 
the primary base fabric for carpets excellent in pile surface grace, endurance, etc. after being 
manufactured by the carpet be offered? When it inquires wholeheartedly, it studies that an above- 
mentioned demand can be attained splendidly to each property required of each production process and 
a product by making each function share with the surface and lining of a continuous glass fiber 
nonwoven fabric with sufficient balance. Moreover, when this nonwoven fabric is analyzed, it studies 
having a property also unexpectedly suitable as a wallplate. 

[0013] That is, the fundamental thought in this invention is to prepare a heat bond strength difference in 
the table lining of the continuous glass fiber nonwoven fabric with which the continuous glass fiber web 
which consisted of a low-melt point point polymer and a high-melting polymer was fixed by thermal 
melting arrival, and have the suitable specific apparent density for the function of the primary base 
fabric for carpets, and a wallplate. That is, the reinforcement which can be equal to processing by 
making high heat bond strength of the surface of a continuous glass fiber nonwoven fabric, Give 
dimensional stability, and raise the rigidity of a carpet product, and the fluff from the nonwoven fabric 
generated on a pile front face by allotting the surface of a continuous glass fiber nonwoven fabric further 
to a pile side is controlled, the outstanding carpet surface grace - bringing — **** — by making things 
and stopping lower than a surface the heat bond strength of the lining of a continuous glass fiber 
nonwoven fabric The property of grant of the pile retention span by the debt by base fabric penetration 
resistance, and the control and pile yarn of fiber cutting by the property which cannot be acquired in a 
surface function, for example, the tuft needle at the time of a tuft, It becomes a consistency nonwoven 
fabric layer, since it is furthermore low-fever bond strength — tuft processing — fiber — a web — ** — 
izing — low - It is the thing which the moderate permeability of backing resin can be given [ thing ] by 
allotting a backing side, and the adhesion effectiveness with the backing layer by the anchor effect can 
be brought [ thing ] about, and can make the endurance of the pile drawing strength of a ** carpet etc. 
demonstrate. Since it has the function which each nonwoven fabric layer has independently with 
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sufficient balance according to the synergistic effect of the table lining of these continuous glass fiber 
nonwoven fabric, The carpet which can offer the primary base fabric for carpets which acquires the 
workability which should be satisfied in all the processes at the time of carpet manufacture, and is 
obtained using this primary base fabric The carpet equipped with the endurance which can be equal to 
carpet surface grace, the outstanding long-term walk, and the outstanding activity of a chair with an 
axle-pin rake, especially a tufted carpet can be offered. 

[0014] The property of the table lining of this continuous glass fiber nonwoven fabric has some which 
are unexpectedly common in the property as a wallplate. That is, by becoming what was excellent in 
surface printing properties, such as a print and gravure, by making high heat bond strength of the surface 
of a continuous glass fiber nonwoven fabric, and stopping lower than a surface the heat bond strength of 
the lining of a continuous glass fiber nonwoven fabric In case resin adhesives are used for the wall of 
timber, concrete, etc. and a nonwoven fabric is stuck on it, when the fiber of a nonwoven fabric lining 
bears the function of support that resin adhesives tend to permeate in a nonwoven fabric The outstanding 
adhesive ability can be obtained and the wallplate excellent in the surface printing property and the resin 
adhesive property can be offered. 

[0015] In order to obtain these functions, the heat bond strength of the surface of a continuous glass 
fiber nonwoven fabric is JIS. The 3rd more than class has the desirable abrasion resistance measured 
according to the Taber form method of an abrasion resistance trial of L- 1906, and the 4th more than 
class is especially preferably desirable the 3.5th more than class more preferably. When the abrasion 
resistance of the surface of a continuous glass fiber nonwoven fabric is the 3rd less than class Since heat 
bond strength is low, when using as a primary base fabric for tufted carpets, The reinforcement which 
can bear processing tension is no longer obtained, width-of-face contraction arises during processing, 
and product convention width of face is not obtained. Cause aggravation of the yield or The fiber from 
the nonwoven fabric to a pile front-face top looms in the pan as for which required rigidity becomes is 
hard to be acquired. Since the problem of the so-called fluff occurring occurs, in using as a wallplate 
preferably Since fiber occurs in the shape of a fluff when surface smooth nature is hard to be obtained, 
and it is easy to produce a blot of ink at the time of a print or printing and it is used over a long period of 
time and an appearance is easy to be spoiled, it is not desirable. 

[0016] Moreover, the heat bond strength of the lining of a continuous glass fiber nonwoven fabric is JIS. 
The 3rd less than class has the desirable abrasion resistance measured according to the Taber form 
method of an abrasion resistance trial of L- 1906, and it is more preferably desirable that it is [ 2nd class / 
more than ] the 2.5th less than class especially preferably the 3rd the class [ 1.5th / more than ] less than 
class. When the abrasion resistance of the lining of a continuous glass fiber nonwoven fabric exceeds the 
3rd class As a result of heat bond strength's becoming high, when a nonwoven fabric becomes hard too 
much and it uses as a primary base fabric for tufted carpets, The inclination for the base fabric 
penetration resistance with the tuft needle at the time of a tuft to increase, and for the noise to become 
large, The dimensional change under processing in order that fiber cutting of a nonwoven fabric may 
occur and the strength of the cloth with a pile after a tuft may decline becomes large. The problem which 
produces a sheet piece at the time of processing depending on the case arises, and permeating [ of 
backing resin ] becomes inadequate farther at the time of backing. Since problems, such as being 
inferior to the endurance of the pile drawing strength of a tufted carpet etc., occur, when it uses as a 
wallplate preferably Since the front face is too smooth, in case resin adhesives are used for the wall of 
timber, concrete, etc. and it sticks on it, since it becomes difficult for resin adhesives to be unable to 
permeate easily in a nonwoven fabric, and to obtain sufficient adhesive strength, it is not desirable. 
[0017] Still more preferably the heat bond strength difference of the surface of a continuous glass fiber 
nonwoven fabric, and a lining JIS That it is the 0.5th [ at least ] more than class when expressed with the 
abrasion resistance measured according to the Taber form method of an abrasion resistance trial of L- 
1906 Since the above-mentioned function can be made to share with the surface and lining of a 
continuous glass fiber nonwoven fabric with sufficient balance, it is desirable for a heat bond strength 
difference to be missing from a lining from the surface of a continuous glass fiber nonwoven fabric, and 
to have gradual bond strength inclination preferably, desirable especially. 
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[0018] In order to prepare a heat bond strength difference in the table lining of a continuous glass fiber 
nonwoven fabric, it is desirable that especially surface abrasion resistance makes it the structure gestalt 
of the following nonwoven fabrics since the abrasion resistance of the 3rd more than class and a lining 
has the property of the 3rd less than class. In addition, about the structure gestalt of the nonwoven fabric 
described below, it is desirable to use independently and to combine two or more more preferably. 
[0019] First, to the 1st, the low-melt point point polymer content ratio of the surface of a continuous 
glass fiber nonwoven fabric is higher than the low-melt point point polymer content ratio of a lining, and 
things are desirable smoothly. Under the present circumstances, it is desirable that the ratio of the high- 
melting polymer of the surface of a continuous glass fiber nonwoven fabric and a low-melt point point 
polymer is [ the ratios of 90:10-60:40, the high-melting polymer of a lining, and a low-melt point point 
polymer ] 95:5-70:30 more preferably. It is desirable that the ratio of the high-melting polymer of the 
surface of a continuous glass fiber nonwoven fabric and a low-melt point point polymer is [ the ratios of 
85:15-70:30, the high-melting polymer of a lining, and a low-melt point point polymer ] 90:10-80:20 
especially preferably. If the low-melt point point polymer content ratio of the table lining of a 
continuous glass fiber nonwoven fabric is made the same, it will become difficult to prepare a heat bond 
strength difference in a table lining. 

[0020] Moreover, if the low-melt point point polymer content ratio of the surface of a continuous glass 
fiber nonwoven fabric exceeds 40% A polymer ftises at the time of thermal melting arrival, and the 
whole sheet becomes the inclination of film-izing. There is an inclination for the base fabric penetration 
resistance at the time of a tuft to become large, and also in price and preferably, conversely, when a low- 
melt point point polymer content ratio is less than 10% There is an inclination it to become difficult to 
obtain the 3rd more than class of abrasion resistance, and the inclination which it does not have that 
imperfection and the required sheet reinforcement to like are difficult to get, and are easy to generate the 
fluff to a pile front- face top, and the heat adhesion between fiber becomes etc. arises. 
[0021] If the ratio of the low-melt point point polymer of the lining of a continuous glass fiber 
nonwoven fabric exceeds 30%, fiber indirect arrival will become strong too much. There is an 
inclination it to become difficult to obtain the 3rd less than class of abrasion resistance, are easy to 
produce fiber cutting at the time of a tuft upwards, and Since permeating [ of resin ] is easy to become 
inadequate at a sake that it is easy to carry out densification, and adhesion strength required for 
nonwoven fabric gestalt maintenance becomes reverse is hard to be acquired when the ratio of a low- 
melt point point polymer is less than 5% It has [ fuzz and the inclination which the problem on 
processing conveyance - ******-come to be easy and fluff fiber coils around a roll etc. — tends to 
generate ] the sheet itself at the time of processing and is not desirable. 

[0022] It is desirable to consist of polymers with the melting point of the low-melt point point polymer 
contained in the 2nd at the surface of a continuous glass fiber nonwoven fabric lower than the melting 
point of the low-melt point point polymer contained in a lining. 

[0023] When there is no difference of the melting point of the low-melt point point polymer contained 
on the surface of a continuous glass fiber nonwoven fabric and the melting point of the low-melt point 
point polymer contained in a lining, it is in an inclination difficult to get about the heat bond strength 
difference in a table lining. Especially, it is JIS about the heat bond strength difference of the table lining 
of a continuous glass fiber nonwoven fabric. When expressed with the abrasion resistance measured 
according to the Taber form method of an abrasion resistance trial of L- 1906, in order to consider more 
than as the 0.5th [ at least ] class It is desirable that it is an especially desirable polymer low 10-30 
degrees C with the melting point of the low-melt point point polymer more preferably contained on the 
surface of a continuous glass fiber nonwoven fabric lower 5-50 degrees C than the melting point of the 
low-melt point point polymer contained in a lining. 

[0024] Moreover, as for the melting point of a low-melt point point polymer, it is desirable that it is 20- 
80 degrees C below the melting point of a high-melting polymer, and it is 30-50 degrees C more 
preferably. There is an inclination which becomes inadequate [ fiber indirect arrival reinforcement ] 
when the melting point difference of the melting point of a low-melt point point polymer and a high- 
melting polymer is less than 30 degrees C, and when a melting point difference exceeds 80 degrees C, it 
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is easy to cause the poor spinning nature of the single-yarn piece to which it comes from the instability 
at the time of fiber spinning at the time of nonwoven fabric manufacture. 

[0025] It is desirable from the fiber indirect arrival mark to which a thing with the fineness of the single 
fiber which constitutes the surface of a continuous glass fiber nonwoven fabric smaller than the fineness 
of the single fiber which constitutes a lining can set a surface increasing in the 3rd, and being able to 
prepare the heat bond strength difference in a table lining in it. 

[0026] Under the present circumstances, when using for the primary base fabric for carpets, the fineness 
of a single fiber 2-15 deniers is desirable from viewpoints, such as control of fiber cutting at the time of 
a tuft, and reinforcement of a nonwoven fabric. When it is desirable that it is 6-10 deniers more 
preferably and the fineness of a single fiber is less than 2 deniers, Since it is easy to produce fiber 
cutting with the tuft needle at the time of a tuft, and it is in the inclination for the strength of cloth with a 
pile to decline, and it is in the inclination whose adhesion mark between fiber whose configuration fiber 
number per unit eyes decreases, and decrease when 15 deniers is exceeded, When it is because it 
becomes difficult to get and uses for a wallplate the strength which can be equal to processing, from 
viewpoints, such as spinning nature at the time of nonwoven fabric manufacture, and a printing property 
as a wallplate, 0.5-6 deniers is desirable and 1-3 deniers is more preferably desirable. 
[0027] Especially, the abrasion resistance of the 3rd more than class and a lining has [ the abrasion 
resistance of the surface of a continuous glass fiber nonwoven fabric ] the property of the 3rd less than 
class. It is JIS about the heat bond strength difference of a table lining. When expressed with the 
abrasion resistance measured according to the Taber form method of an abrasion resistance trial of L- 
1906, in order to consider more than as the 0.5th [ at least ] class, preferably When it is desirable that the 
fineness of the single fiber from which the fineness of the single fiber which constitutes a surface 
constitutes 4-7 deniers and a lining in the case of the primary base fabric for carpets is 7-12 deniers and 
it is a wallplate It is desirable that the fineness of the single fiber from which the fineness of the single 
fiber which constitutes a surface constitutes 1-2 deniers and a lining is 3-5 deniers. 
[0028] That by which the laminating of the nonwoven fabric layer (B) by which the high-melting 
polymer was constituted for the surface of a continuous glass fiber nonwoven fabric from interweaving 
of the fiber which a core part, the nonwoven fabric layer (A) by which the low-melt point point polymer 
was constituted from a sheath-core mold bicomponent fiber with which it consists of a sheath, and a 
lining become from a high-melting polymer, and the fiber which consists of a low-melt point point 
polymer is carried out to the 4th is desirable. That is, since a surface is a nonwoven fabric layer (A) 
which consisted of sheath-core mold bicomponent fibers in which all fiber has a function as heat 
adhesion fiber, it is because heat bond strength is easy to be obtained as compared with the nonwoven 
fabric layer (B) which consisted of interweaving of a lining and the heat bond strength difference in the 
table lining of a continuous glass fiber nonwoven fabric can obtain easily. 

[0029] Under the present circumstances, when using for the primary base fabric for carpets, as for the 
eyes ratio of a nonwoven fabric layer (A) and a nonwoven fabric layer (B), 10:90-60:40 are desirable, 
and it is 30:70-50:50 more preferably. If the eyes ratio of the nonwoven fabric layer (A) which consists 
of sheath-core mold bicomponent fibers becomes less than 10% The bond strength of a base fabric total 
becomes low, the reinforcement which can bear processing tension is no longer obtained, and width-of- 
face contraction arises during processing. If product convention width of face is not obtained, but 
aggravation of the yield is caused, or it is in the inclination as for which required rigidity becomes is 
hard to be acquired and which the problem of the fluff to a pile front-face top occurring generates and 
the eyes ratio of a nonwoven fabric layer (A) exceeds 60% conversely As a result of a base fabric's 
becoming hard too much, it is in the inclination for the base fabric penetration resistance at the time of a 
tuft to become large, and for the noise to become large, and the inclination for fiber cutting to occur and 
for the strength of the cloth with a pile after a tuft to decline. Moreover, as for the eyes ratio of the 
nonwoven fabric layer in the case of using for a wallplate (A), and a nonwoven fabric layer (B), 30:70- 
95:5 are desirable, and it is 50:50-80:20 more preferably, if the eyes ratio of the nonwoven fabric layer 
(A) which consists of sheath-core mold bicomponent fibers becomes less than 30% - surface surface 
common slippage **** - when it is in the inclination for things to become difficult and the eyes ratio of 
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a nonwoven fabric layer (A) exceeds 95%, the inclination which becomes smooth too much is accepted 
and the front face of a lining is also in the inclination which an adhesive property with resin adhesives 
stops being able to acquire easily. 

[0030] Moreover, in order to strengthen association between the layers of a nonwoven fabric layer (A) 
and a nonwoven fabric layer (B) and to make it unify in this invention, before carrying out thermal 
melting arrival, needle punch processing may be performed and the confounding of the fiber which 
exists between the layers of a nonwoven fabric layer (A) and a nonwoven fabric layer (B) may be 
carried out. In this case, more preferably, in order to control fluff generating on the pile front face after a 
tuft, it is good to perform needle punch processing from the nonwoven fabric layer (A) side which is a 
surface. 

[0031] What adhesion immobilization of between the fiber of a continuous glass fiber nonwoven fabric 
is carried out with the resin binder, and has prepared the concentration gradient difference of a resin 
binder in the 5th at the table lining is desirable. 

[0032] The approach of drying, after grant with the spray fuel spray or a roll, grant by the doctor knife, 
etc. carry out the approach and the emulsion type resin binder which are dried as an approach of 
preparing the concentration gradient difference of a resin binder in the table lining of a continuous glass 
fiber nonwoven fabric while carrying out migration of the resin binder to a surface side after sinking in 
an emulsion type resin binder from the surface side of a continuous glass fiber nonwoven fabric etc. can 
be used. 

[0033] As a class of resin binder, acrylic ester system resin, vinyl acetate resin, ethylene-vinyl acetate 
copolymerization resin, vinyl chloride resin, polyester system resin, styrene-butadiene rubber, methyl- 
methacrylate-butadiene rubber, acrylonitrile-butadiene rubber, etc. can be used. 
[0034] Under the present circumstances, as for the amount of grants to the continuous glass fiber 
nonwoven fabric of a resin binder, it is desirable that it is 5 - 30 % of the weight from viewpoints, such 
as reinforcement and a hand. 

[0035] The thermal melting arrival approach for preparing a heat bond strength difference in the table 
lining of a continuous glass fiber nonwoven fabric the 6th can prepare a temperature gradient in a 
vertical roll using one pair of embossing rolls, and giving hot blast from a surface side using making 
high temperature by the side of the surface of a continuous glass fiber nonwoven fabric or a suction 
drum can use it preferably. 

[0036] When using an embossing roll, 5 - 30% of sticking-by-pressure area is desirable, and it is 15 - 
25% more preferably. It is because the whole sheet will serve as an inclination pasted up and film-ized if 
the reinforcement which can be equal to processing is hard to be obtained and sticking-by-pressure area 
exceeds 30%, since there is little adhesion area when sticking-by-pressure area is less than 10%, so it is 
easy to generate the problem to which the base fabric penetration resistance at the time of a tuft becomes 
large. 

[0037] Furthermore, when using as a primary base fabric for carpets, the apparent density of a 
continuous glass fiber nonwoven fabric is 0.15 - 0.4 g/cm3. It is necessary to be the range and is 0.22 - 
0.3 g/cm3 more preferably. It is desirable that it is the range. The apparent density of a continuous glass 
fiber nonwoven fabric is 0.15 g/cm3. Since the amount of the pile yarn used increases in order to obtain 
the pile height needed when it is in the inclination which is too thick in it being the following and the 
tuft of the pile yarn is carried out The apparent density of a continuous glass fiber nonwoven fabric is 
0.40 g/cm3 to reverse preferably in cost. If it exceeds Since the base fabric penetration resistance with 
the tuft needle at the time of a tuft becomes large and permeating into the base fabric of backing resin 
becomes inadequate at the time of the inclination which the noise increases, or backing, it is in the 
inclination which becomes inadequate [ the pile drawing strength of a carpet ] and is not desirable. 
[0038] Moreover, when using as a wallplate, the apparent density of a continuous glass fiber nonwoven 
fabric is 0.2 - 0.55 g/cm3. It is necessary to be the range and is 0.25 - 0.5 g/cm3 more preferably. It is 
desirable that it is the range. The apparent density of a continuous glass fiber nonwoven fabric is 0.2 
g/cm3. As a result of a consistency's being too small in it being the following, in case printing etc. is 
performed, it is in the inclination which a blot of ink generates, and the apparent density of a continuous 
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glass fiber nonwoven fabric is 0.55 g/cm3 to reverse. It is in the inclination which a wrinkle etc. tends to 
generate in the case of the activity which a hand sticks on a wall by becoming hard too much and is not 
desirable if it exceeds. 

[0039] Although what kind of polymers, such as polyester, polypropylene, a polyamide, and 
polyethylene, may be used for the high-melting polymer used by this invention, polyethylene 
terephthalate is especially preferably used from points, such as high intensity, heat dimensional stability, 
and weatherability. Moreover, although polyester, polypropylene, a polyamide, polyethylene, etc. may 
use which polymer also about a low-melt point point polymer, copolymerized polyester, such as adipic- 
acid copolymerized polyester from points, such as spinning stability at the time of nonwoven fabric 
manufacture and sheet eyes homogeneity by injection collision plate electrification, and isophthalic acid 
copolymerized polyester, is desirable. 

[0040] In addition, in order to control fiber cutting at the time of a tuft if needed to the primary base 
fabric for carpets of this invention, it is also possible to give lubricating agents, such as poly 
dimethylsiloxane. 

[0041] By carrying out the tuft of the pile yarn and performing the backing by resin or the nonwoven 
fabric using the primary base fabric for carpets obtained as mentioned above The endurance of the 
carpet grace which does not have fluff generating on a pile front face by arranging a surface especially 
with the high reinforcement of heat bond strength to a pile side, and arranging a lining with low heat 
bond strength to a backing side by the low consistency comparatively, pile drawing strength, etc., The 
carpet excellent in rigidity especially the tufted carpet, and the tile carpet can be obtained. Moreover, in 
using as a wallplate, in order to do the lamination activity to a wall simple, it is desirable to have a resin 
adhesive layer in the lining side of a continuous glass fiber nonwoven fabric. 
[0042] 

[Example] Although further explained to a detail based on an example below, it cannot be 
overemphasized that it is not that by which this invention is limited only to the following embodiments, 
in addition, the assessment approach of each property which can be boiled and set in the example is as 
follows. 

[0043] (1) A scanning electron microscope (SEM) is used for the thickness of the apparent-density 
continuous glass fiber nonwoven fabric of a continuous glass fiber nonwoven fabric, and it is a thickness 
cross-section photograph in one 100 times the magnifying power of this Photography and lm2 
Thickness was counted for the average which measured the 20 hit thickness direction dimensions with 
slide calipers backward from the scale factor, and apparent density was computed by the degree type. 
[0044] (Apparent density) =(eyes of continuous glass fiber nonwoven fabric)/(thickness average of a 
continuous glass fiber nonwoven fabric) 

(2) About the abrasion resistance table lining of a continuous glass fiber nonwoven fabric, it is JIS. L- 
1906-1994 It measured according to the Taber form method of an abrasion resistance trial, and evaluated 
per the 0.5th class. 

[0045] (3) Tensile strength JIS of a continuous glass fiber nonwoven fabric L- 1906- 1994 It applied 
correspondingly and measured. In addition, the longitudinal direction of a nonwoven fabric was 
indicated to be length, and the cross direction was indicated to be width. 

[0046] (4) Set to a constant-rate-of-extension mold tension tester 44 tuft needles (222 train arrangement 
stagger, a needle kind; KPEmade from Organ- 41) set as base fabric penetration resistance 1/10 gage 
with the tuft needle of the primary base fabric for tufted carpets, and it is rate 20cm/min. The maximum 
load when thrusting at right angles to the primary base fabric for tufted carpets (nonwoven fabric) was 
measured. 

[0047] The maximum load at this time is 18kgf(s). They are O and 18kgf -23kgf about the following. 
They are ** and 23kgf about the following. The above was evaluated as x. 

(5) JIS after carrying out the tuft of the pile yarn (Nylon BCF, 2600-denier 160 filaments) to the primary 
base fabric for tufted carpets at the shape of a loop formation in 1/10 gage, stitch 12/an inch, and pile 
height of 3.5mm and obtaining cloth with a pile using the tensile strength tough TINGU machine of 
cloth with a pile L- 1906- 1994 It applied correspondingly and measured. In addition, the longitudinal 
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direction (the direction of a tuft) of the primary base fabric for tufted carpets was indicated to be length, 
and the cross direction was indicated to be width. 

[0048] (6) The loop steamer type continuous dyeing machine dyed pile yarn for the cloth with a pile 
obtained with the dimensional-stability above (5) at the time of continuous dyeing, and width method 
change (width-of-face contraction) of the cross direction before and behind dyeing was measured. 
[0049] In addition, O was evaluated for less than 8%, and, as for the dimensional stability which 
computed width-of-face contraction in {(width method after width method-dyeing before dyeing) width 
method before /dyeing} x!00(%), this width-of-face contraction evaluated ** and 10% or more for 8 - 
10%asx. 

[0050] (7) The existence of fluff generating by which fiber loomed in the surface section of the pile yarn 
of the cloth with a pile after dyeing obtained with the surface grace above (6) of a tufted carpet from the 
base fabric was judged visually. There was no fluff generating, ** and fluff generating were remarkable 
in what fluff generating is accepted in O and a little in the thing excellent in grace, and grace evaluated 
the bad thing as x. 

(8) Use the tile carpet obtained by performing backing with a vinyl-chloride-resin paste at the rear face 
of the cloth with a pile after dyeing obtained above (6) in the pile drawing strength of a tile carpet, and it 
is JIS-L1023-1992. It measured according to the case of the loop-formation pile of the trial by pile 
drawing strength. This pile drawing strength is 3.0kgf. They are O and 2.5-3. Okgf about the above. ** 
and 2.5kgf The following was evaluated as x. 

[0051] (9) Use the tile carpet obtained by performing backing with a vinyl-chloride-resin paste at the 
rear face of the cloth with a pile after dyeing obtained with the rigid above (6) of a tile carpet, and it is 
JIS. L-1906-1994 It measured according to the 45-degree cantilever method of a bending resistance trial. 

[0052] (10) The offset gravure method performed grid shank red monochrome printing on the surface of 
the printing nature continuous glass fiber nonwoven fabric of a wallplate, and printing nature was 
judged visually. There is no blot in the printed line and the blot of** and the printed line evaluated the 
remarkable thing for that the blot was accepted to be to O and the printed line a little in the good thing of 
an ink paste as x. 

[0053] (1 1) After applying the vinyl-acetate-resin emulsion (viscosity about 2000cps) to the resin 
adhesive property hinoki plywood of a wallplate and carrying out lamination desiccation of the lining 
side of a continuous glass fiber nonwoven fabric, when a continuous glass fiber nonwoven fabric was 
removed, the fiber adhesion condition which remains in a resin layer was judged visually. Moreover, 
after sticking and leaving it to a hinoki plywood as it is beforehand about what carries out resin 
******** at the lining of a continuous glass fiber nonwoven fabric, when a continuous glass fiber 
nonwoven fabric was removed, the fiber adhesion condition which remains to resin was judged visually. 

[0054] That whose rate of fiber adhesion area which remained that whose rate of fiber adhesion area 
which remained what carried out fiber adhesion of what the interface of a continuous glass fiber 
nonwoven fabric and a resin glue line did not separate, but separated in the interface of a resin layer and 
a hinoki plywood extensively in O and a resin layer in O and a resin layer is 50% or more in ** and a 
resin layer is less than 50% was evaluated as x. 

[0055] The spinning and **** equipment in which an injection laminating is possible are used for a two- 
layer fiber web before and after an example 1-3. The polyethylene terephthalate whose melting point is 
262 degrees C to a high-melting polymer The isophthalic acid copolymerized polyester whose melting 
point is 225 degrees C is made into a low-melt point point polymer. Many interweaving type 
mouthpieces of the high-melting polymer fiber which is number 30 hole, and low-melt point point 
polymer fiber are arranged, spinning equipment after fusing at 285 degrees C - a mouthpiece - aperture 
0.5mmphi and a hole - The weight ratio of the high-melting polymer of the surface of a continuous 
glass fiber web and a lining and a low-melt point point polymer After extruding a melting polymer and 
cooling so that it may become the (1) surface 85:15, a lining 85:15, the (2) surface 80:20, the lining 
85:15 and (3) surface 80:20, and a lining 90:10, respectively, After opening electrification and a filament 
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bundle with the collision plate which carried out high-speed towage with ejector mechanism so that a 
single-yarn denier might turn into 8 deniers, and made lead the subject, uptake was carried out by 
injection and 4.3m piece on the network conveyor which moves. With the embossing roll of the couple 
whose sticking-by-pressure area is 18% succeedingly, roll temperature Continuous glass fiber web 
surface side roll 230degree C, It considers as lining side roll 220degree C, and is linear pressure 50 
kg/cm. Apparent density is about 0.25 g/cm3. After carrying out thermocompression bonding so that it 
may become, the emulsion of dimethylpolysiloxane - a spray - solid content - configuration fiber - 
receiving - about 2 wt(s)%, after making it adhere and drying for 2 minutes at 140 degrees C The slit 
was carried out so that it might become width of face of 4.2m, and surface abrasion resistance created 
the 3.0th more than class and three kinds of primary base fabrics for tufted carpets whose abrasion 
resistance of a lining is the 3.0th less than class. 

[0056] Then, a tough TINGU machine is used and it is pile yarn (it nylon-BCF(s)) from the lining side 
of a primary base fabric. 2600 deniers and 160 filaments 1/10 gage, stitch 12/an inch, A tuft is carried 
out so that the thicket width of face of pile yarn may be set to about 4. lm by pile height of 3.5mm, and 
the loop formation (the surface side of a primary base fabric pile side). After the loop steamer type 
continuous dyeing machine dyed, open width desiccation was carried out at 130 degrees C so that the 
edge of a primary base fabric might be grasped by the pin tenter and the thicket width of face of pile 
yarn might be set to about 4.15m. The following vinyl chloride backing resin constituent (X) by 1.3mm 
in thickness on an endless belt Furthermore, coating, It is eyes 40 g/m2 on it. Sink in a glass fiber 
nonwoven fabric and coating of the following vinyl chloride backing resin constituent (Y) is further 
carried out by 1 .3mm in thickness. After carrying out the laminating of the cloth with a pile (primary 
base fabric after a tuft) which carried out the preheat treatment to the upper part at about 100 degrees C 
and heat-treating a vinyl chloride backing resin constituent at 175 degrees C from an endless-belt side, it 
cooled, it judged on 50cm square, and the tile carpet was created. 

[0057] A <vinyl chloride backing resin constituent (X)> vinyl chloride paste 100 weight sections dioctyl 
phthalate 90 weight sections carbonic acid calcium A 350 weight sections carbon toner Two weight 
sections <vinyl chloride backing resin constituent (Y)> vinyl chloride paste 100 weight sections dioctyl 
phthalate 95 weight sections carbonic acid calcium A 300 weight sections carbon toner The adipic-acid 
copolymerized polyester whose melting point is 194 degrees C about the low-melt point point polymer 
used for the surface of a 2 weight sections examples 4 continuous-glass-fiber web, The low-melt point 
point polymer used for a lining is made into the isophthalic acid copolymerized polyester whose melting 
point is 225 degrees C. Except the weight ratio of a high-melting polymer and a low-melt point point 
polymer having considered also on the table lining side roll as 220 degrees C also with the surface and 
the lining, 85:15 and embossing roll temperature are the same conditions as an example 1, and created 
the primary base fabric for tufted carpets, and the tile carpet. 

[0058] The fineness of the single fiber of 5 deniers and a lining is the same conditions as an example 1 
except being 10 deniers, and the fineness of the single fiber of the surface of an example 5 continuous- 
glass-fiber web created the primary base fabric for tufted carpets, and the tile carpet. 
[0059] The spinning and **** equipment in which an injection laminating is possible are used for a two- 
layer fiber web before and after an example 6-7. The polyethylene terephthalate whose melting point is 
262 degrees C to a high-melting polymer The isophthalic acid copolymerized polyester whose melting 
point is 225 degrees C is made into a low-melt point point polymer, the spinning equipment of the front 
row (lining) after fusing at 285 degrees C ~ a mouthpiece ~ aperture 0.5mmphi - a hole - so that many 
interweaving type mouthpieces of the high-melting polymer fiber which is number 30 hole, and low- 
melt point point polymer fiber may be arranged and the weight ratio of a high-melting polymer and a 
low-melt point point polymer may be set to 85:15 moreover - the spinning equipment in the back row 
(surface) - a mouthpiece - aperture 0.5mmphi and a hole - the high-melting polymer which is number 
30 hole a heart side After extruding a melting polymer and cooling so that many mouthpieces of the 
sheath-core complex type whose low-melt point point polymer is a sheath side may be arranged and the 
weight ratio of a high-melting polymer and a low-melt point point polymer may be set to 80:20, High- 
speed towage is carried out with ejector mechanism so that a single-yarn denier may turn into 8 deniers. 
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After opening electrification and a filament bundle with the collision plate which made lead the subject, 
uptake was carried out by injection and 4.3m piece on the network conveyor which moves so that the 
eyes ratio of a surface sheath-core mold bicomponent fiber layer and the interweaving fiber layer of a 
lining may be set to (1) 30:70 and (2) 50:50. 

[0060] With the embossing roll of the couple whose sticking-by-pressure area is 1 8% succeedingly, roll 
temperature is made into 220 degrees C also with a table lining side roll. Linear pressure 50 kg/cm 
Apparent density is about 0.25 g/cm3. After carrying out thermocompression bonding so that it may 
become, the emulsion of dimethylpolysiloxane ~ a spray - solid content -- configuration fiber 
receiving - about 2 wt(s)%, after making it adhere and drying for 2 minutes at 140 degrees C The slit 
was carried out so that it might become width of face of 4.2m, and surface abrasion resistance created 
the 3.0th more than class and two kinds of primary base fabrics for tufted carpets whose abrasion 
resistance of a lining is the 3.0th less than class. 

[0061] It pulled, and it continued and the tile carpet was created by the same approach asjan example 1. 
[0062] It is the laminating web of the sheath-core mold bicomponent fiber layer of example 8 example 
6, and an interweaving layer 100 needle consistencies/cm 2 After carrying out needle punch from a 
sheath-core mold bicomponent fiber layer side, the primary base fabric for tufted carpets and the tile 
carpet were created on the same conditions as an example 6 except carrying out thermocompression 
bonding with an embossing roll. 

[0063] After it carries out thermocompression bonding, using roll temperature of the embossing roll of 
example 9 couple as 210 degrees C also with a continuous glass fiber web table lining side roll, 
Impregnation is carried out into an ethylene-vinyl acetate copolymerization resin emulsion, and hot air 
drying equipment is used. 160-degree C hot blast only from a surface side Delivery, Except having 
carried out migration of the ethylene-vinyl acetate copolymerization resin to the surface side, and having 
made coating weight of the resin to a continuous glass fiber web into 10wt(s)%, it is the same conditions 
as an example 1, and the primary base fabric for tufted carpets and the tile carpet were created. 
[0064] Except the weight ratio of a high-melting polymer and a low-melt point point polymer having 
considered also on the table lining side roll as 235 degrees C also with the example of comparison 1 
table lining, 75:25 and embossing roll temperature are the same conditions as an example 1, and created 
the primary base fabric for tufted carpets, and the tile carpet. 

[0065] The number of table linings of the abrasion resistance of the primary base fabric for tufted 
carpets at this time was 4.5. 

[0066] Except the weight ratio of a high-melting polymer and a low-melt point point polymer having 
considered also on the table lining side roll as 220 degrees C also with the example of comparison 2 
table lining, 95:5 and embossing roll temperature are the same conditions as an example 1, and created 
the primary base fabric for tufted carpets, and the tile carpet. The number of table linings of the abrasion 
resistance of the primary base fabric for tufted carpets at this time was 2.0. 

[0067] example of comparison 3 example 1 - setting - a table lining side — spinning equipment - a 
mouthpiece - aperture 0.5mmphi - The high-melting polymer which is number 30 hole arranges many 
mouthpieces of the sheath-core complex type a heart side and whose low-melt point point polymer are 
sheath sides, a hole -- The weight ratio of a high-melting polymer and a low-melt point point polymer 
was set to 80:20, and it considered as 230 degrees C also with the table lining side roll, and except the 
lever, embossing roll temperature is the same conditions as an example 1, and created the primary base 
fabric for tufted carpets, and the tile carpet. The number of table linings of the abrasion resistance of the 
primary base fabric for tufted carpets at this time was 4.0. 

[0068] The property of the primary base fabric for tufted carpets of examples 1-9 and the examples 1-3 
of a comparison was shown in tables 1-2 about workability and the property of a tile carpet at tables 3-4. 

[A table 1] 
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A table 21 
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[A table 3] 
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[Atable4] 

| [x] ID=000005 



As shown in a table 3 and a table 4 as mentioned above, the primary base fabric for tufted carpets of 
examples 1-9 What especially made surface abrasion resistance the 3rd more than class, and made 
abrasion resistance the 3rd less than class for the lining The base fabric penetration resistance at the time 
of the tuft which is a property required for tufted carpet processing as compared with the examples 1-3 
of a comparison, the strength of cloth with a pile, and the dimensional stability at the time of continuous 
dyeing - it excelled in all and the tufted carpet (tile carpet) using the primary base fabric of this 
invention was further excellent also in the endurance of pile surface grace, pile drawing strength, etc., 
and rigidity. 

[0069] The spinning and **** equipment in which an injection laminating is possible are used for a two- 
layer fiber web before and after an example 10-12. The polyethylene terephthalate whose melting point 
is 262 degrees C to a high-melting polymer The isophthalic acid copolymerized polyester whose melting 
point is 225 degrees C is made into a low-melt point point polymer. Many interweaving type 
mouthpieces of the high-melting polymer fiber which is number 30 hole, and low-melt point point 
polymer fiber are arranged, spinning equipment after fusing at 285 degrees C - a mouthpiece ~ aperture 
0.5mmphi and a hole - After extruding a melting polymer and cooling so that the weight ratio of the 
high-melting polymer of the surface of a continuous glass fiber web and a lining and a low-melt point 
point polymer may serve as the (1) surface 85:15, a lining 85:15, the (2) surface 80:20, the lining 85:15 
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and (3) surface 80:20, and a lining 90:10, respectively, After opening electrification and a filament 
bundle with the collision plate which carried out high-speed towage with ejector mechanism so that a 
single-yarn denier might turn into 2 deniers, and made lead the subject, uptake was carried out by 
injection and 4.3m piece on the network conveyor which moves. Roll temperature is made into 
continuous glass fiber web surface side roll 235degree C and lining side roll 220degree C with the 
embossing roll of the couple whose sticking-by-pressure area is 18% succeedingly, and it is linear 
pressure 60 kg/cm. Apparent density is about 0.4 g/cm3. Thermocompression bonding was carried out 
so that it might become, and surface abrasion resistance created the 3.0th more than class and three 
kinds of wallplates whose abrasion resistance of a lining is the 3.0th less than class. 
[0070] Except the weight ratio of a high-melting polymer and a low-melt point point polymer having 
considered the adipic-acid copolymerized polyester whose melting point is 194 degrees C about the low- 
melt point point polymer used for the surface of an example 13 continuous-glass-fiber web, and the low- 
melt point point polymer which uses for a lining as 220 degrees C also on the table lining side roll also 
with the surface and the lining by considering as the isophthalic acid copolymerized polyester whose 
melting point is 225 degrees C, 80:20 and embossing roll temperature are the same conditions as an 
example 10, and created the wallplate. 

[0071] The fineness of the single fiber of 1 denier and a lining is the same conditions as an example 10 
except being 5 deniers, and the fineness of the single fiber of the surface of an example 14 continuous- 
glass-fiber web created the wallplate. 

[0072] The spinning and **** equipment in which an injection laminating is possible are used for a two- 
layer fiber web before and after an example 15-16. The polyethylene terephthalate whose melting point 
is 262 degrees C to a high-melting polymer The isophthalic acid copolymerized polyester whose melting 
point is 225 degrees C is made into a low-melt point point polymer, the spinning equipment of the front 
row (lining) after fusing at 285 degrees C - a mouthpiece - aperture 0.5mmphi - a hole ~ so that many 
interweaving type mouthpieces of the high-melting polymer fiber which is number 30 hole, and low- 
melt point point polymer fiber may be arranged and the weight ratio of a high-melting polymer and a 
low-melt point point polymer may be set to 85:15 moreover -- the spinning equipment in the back row 
(surface) - a mouthpiece - aperture 0.5mmphi and a hole - the high-melting polymer which is number 
30 hole a heart side After extruding a melting polymer and cooling so that a low-melt point point 
polymer may arrange many mouthpieces of the sheath-core complex type which is a sheath side and 
may be set to 70:30 in the weight ratio of a high-melting polymer and a low-melt point point polymer, 
High-speed towage is carried out with ejector mechanism so that a single-yarn denier may turn into 2 
deniers. After opening electrification and a filament bundle with the collision plate which made lead the 
subject, uptake was carried out by injection and 4.3m piece on the network conveyor which moves so 
that the eyes ratio of a surface sheath-core mold bicomponent fiber layer and the interweaving fiber 
layer of a lining may be set to (1) 50:50 and (2) 80:20. With the embossing roll of the couple whose 
sticking-by-pressure area is 18% succeedingly, roll temperature is made into 220 degrees C also with a 
table lining side roll, and it is linear pressure 60 kg/cm. Apparent density is about 0.4 g/cm3. 
Thermocompression bonding was carried out so that it might become, and surface abrasion resistance 
created the 3.0th more than class and two kinds of wallplates whose abrasion resistance of a lining is the 
3.0th less than class. 

[0073] After it carried out thermocompression bonding, having used roll temperature of the embossing 
roll of example 17 couple as 215 degrees C also with the continuous glass fiber web table lining side 
roll, except having carried out impregnation into the acrylic ester resin emulsion, having carried out 
migration of the acrylic ester resin for 160-degree C hot blast to the delivery and surface side only from 
the surface side using hot air drying equipment, and having made coating weight of the resin to a 
continuous glass fiber web into 15%, it is the same conditions as an example 10, and the wallplate was 
created. 

[0074] The wallplate which prepared the resin adhesive layer with a thickness of 0.5mm in the lining 
side of the wallplate of example 18 example 14 was created. 

[0075] Except the weight ratio of a high-melting polymer and a low-melt point point polymer having 
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considered also on the table lining side roll as 235 degrees C also with the example of comparison 4 
table lining, 75:25 and embossing roll temperature are the same conditions as an example 10, and 
created the wallplate. The number of table linings of the abrasion resistance at this time was 4.5. 
[0076] Except the weight ratio of a high-melting polymer and a low-melt point point polymer having 
considered also on the table lining side roll as 220 degrees C also with the example of comparison 5 
table lining, 95:5 and embossing roll temperature are the same conditions as an example 10, and created 
the wallplate. The number of table linings of the abrasion resistance at this time was 2.5. 
[0077] example of comparison 6 example 10 - setting - a table lining side - spinning equipment - a 
mouthpiece - aperture 0.5mmphi - The high-melting polymer which is number 30 hole arranges many 
mouthpieces of the sheath-core complex type a heart side and whose low-melt point point polymer are 
sheath sides, a hole - The weight ratio of a high-melting polymer and a low-melt point point polymer 
was set to 70:30, and it considered as 230 degrees C also with the table lining side roll, and except the 
lever, embossing roll temperature is the same conditions as an example 10, and created the wallplate. 
The number of table linings of the abrasion resistance at this time was 5.0. 
[0078] The property of the wallplate of examples 10-19 and the examples 4-6 of a comparison was 
shown in tables 5-6. 
[0079] 

A table 5 ] 
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[A table 6] 
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That to which the wallplate of examples 10-19 made surface abrasion resistance the 3rd more than class, 
and made abrasion resistance the 3rd less than class for the lining was excellent in the surface printing 
property and the resin adhesive property as compared with the examples 4-6 of a comparison as shown 
in a table 5 and a table 6. [ especially ] 

[0080] . , . . , 

[Effect of the Invention] The nonwoven fabric of this invention, especially the primary base tabnc tor 
carpets for example, the primary base fabric for tufted carpets The carpet which has the engine 
performance which acquires the workability which should be satisfied in all the processes at the time of 
carpet manufactures, such as tuft workability, dyeing-and-finishing nature, and dimensional stability, 
with sufficient balance, and used this base fabric It has the effectiveness of excelling also in engine 
performance, such as the endurance of pile surface grace, pile yarn drawing strength, etc., and rigidity, 
and has the effectiveness that a wallplate is excellent in a surface printing property and a resin adhesive 
property and. 



[Translation done.] 
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